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RETURN-OF-POST 
SERVICE 

ON CASH OR C.O.D. ORDERS 

SPECIAL OFFER !! STEREO CARTRIDGES 
ItO \E FF: 105 stereo/ Mono Cartridge. Complete with fixing 
bracket and st eli Lust 541 OUR PRICE 23(6. Post Free 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS. TAPE DECKS. 
TEST GEAR. GRAMOPHONE EQUIPMENT. AMPLIFIERS. 
Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mollard 510. Mollard 
3 -3, Mullard 2 and 3 Valve Pre -amp. Mollard Stereo. Millard Mixer 
Fully detailed list on any of these sent upon rcq!vst 
Instruction 3!a.ieal: All Mallard Audio Circuits in -Circuits for 
Audio Amplifiers'. 9/5. Post tree 

LATEST TEST METERS 

A%'() Model 8 Mark II 
AVO Model 7 hark II 
AVO hull U11111111. :Hark 4 

T.M.K. '1'1'111 .. 
T.M.K. 'I'P.'S .. .. 
'TALK. Model 500 
TAYLOR MODEL 127A £10.10.0 £2. 2.0 12 of 15 /8 
Full details of any of the above supplied free on request 
The AVO rnodels 7 and 8 are b ,th latest models from current production- 
not to be cos (used with Us n.rrpnent Surplus. 

TAPE RECORDING EQUIPMENT 
IAPI: DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
t OI.1-ARO STUDIO, latest 
naldcl. Two track. Rradmatic 
Reads . £10.19.6 £2. 3.6 12 of 16/4 
Four Track, Marriott Reads £17.17.0 £3.12.0 12 of 26/2 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track £11.11.0. 8311 -4 -V 4 -Track £12.12.0. 
Tape Pre- Amplifiers 
For Collaro 8319 -CP 2 -Track £8.8.0. 8319 -4 -CP 4 -Track £9.9.0. 
Drop through assembly for mounting 8319 Pre -Amp under Collaro 
Deck. £1.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Amplilier, 
£5.5.0. 
II.P. TERMS available on decks. amp. and cases. Ask for quote. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU) .. .. £6.17.6 £1.12.6 6 of £1 
GARRARD AUTOSLIM 

De -luxe AT6 (Mono PU) .. £11. 9.0 £2. 6.0 12 of 18 /11 
GARRARD AUTOSLIM 

AT6 (Stereo /Mono PU) .. £12. 5.4 £2. 9.4 12 of 18 /- 
B.S.R. UA14 (TC8 Mono PU) .. £6.15.0 £1.10.0 6 of £1 
B.S.R. CAI4 Monarch 

(TC8 Stereo /LP/78) . £7.15.0 £1.18.0 6 of £1.2.0 
R.S.R. l'A 15 (TC8 Mono PU) £7.15.0 £1.18.0 6 of £1.2.0 
B.S.R. UAIS 

(TCBS Stereo /LP /781 £S.15.0 £2. 8.0 6 01 £1.4.0 
Many of the above can be supplied fir stereo working. See our 
Gramcphone Equipment List for details. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent 
tuners. All parts can be supplied separately but we can offer 
attractive reductions in price if all items are purchased at saine 
time as follows: 

EM 11. £8.12.8: FMFL2 (less power,. £7.15.0. 
FN/T2 (with power), £9.12.8: FMT3 (less power), £9.9.8. 

FMT3 with power). £11.7.6. Mereury 2. £10.14.6. 
.ITS /2, £14.12.6. 

Hire Purchase Terms available. Ask for list. 

Hire Purchase 
Cash Price Deposit Mthly /Pmts 

£24. 0.0 £4.11.0 12 of £1.15.2 
.. £21. 0.0 £4. 4.0 12 of £1.10.10 
.. £9.10.0 £1.18.8 12 of 14/4 
.. £3.19.6 £1. 3.6 3 of £1.2.0 

£5.19.6 81.15.8 3 of £1.11.4 

HI -FI LOUDSPEAKERS 
GOOI)lI A Ns: Axiette 8in., £5.5.7: Axiom 10tH.. £6.5.11: 121n 
Axiom 21)1. £10.17.4: I2in. :Axiom 301. £15.4.6: 12in. Audiun 
51 Bass. £9.2.8: 121n. Audiom 61 Bass. £14.7.8: 'Erebus; Tweeter 
£6.10.2: X(15000 Crossover unit, £2.0.11. 
1VIIITELI:Y: 11F1016 loin. £7.7.0: 11E1012 10in . £4.17.0 
11E816 81n., £6.6.0: T816 8in.. £5.19.6: TIO Tweeter. £4.12.0: ' 
Tweeter. £1.12.3: l' \3000 Crossover unit. £1.13.3: l'1) +" 
Crossover unit. £2.2.0. H.P. Terms available ou all silex:: 

WATTS RADIO (,.rear) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone Weybridge 47556 
Please note: Postal business only from this address. 

Callers welcome by appointment. 
CLOSED FOR ANNUAL HOLIDAYS: AUGUST IST TO 22ND 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 
List No. 70 é" BIT 

IN 
PROTECTIVE 
SHIELD 
List No.68 

for catalogue apply direct to:- 
Sales and Service Dept., 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 
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-ate *e43 aid 
ACS PEN 

1916 
AC2, PEN 

DD 1916 
AC/TP 29/- 
AC/VPI-5-7 

15r- 
AZ I 151- 
AZ3I 1316 
836 91- 
OC 101- 
CCH35 201- 
CL33 12/6 
CYI IS/- 
CY3I 1216 
D77 41- 
DAC32 916 
DAF9I 51- 
DAF96 6/6 
DCC90 1216 
DF33 9/6 
DF91 3/6 
DF92 7/- 
DF96 6/6 
DH63 6/- 
DH77 7/- 
DK32 111- 
DK91 516 
DK92 7/- 
DK96 716 
DL33 816 
DL35 101- 
DL91 71- 
DL92 51- 
DL93 71- 
DL94 7/- 
DL96 6/6 
EA50 21- 
EABC80 516 
EAC9I 41- 
EAF42 916 
EB34 2/6 
EB41 6/. 
EB91 41- 
EBC3 211- 
EBC33 516 
EBC41 8/6 
EBC8I IO1- 
EBF80 716 
EBF83 81- 
EBF89 716 
EBL1 211- 
EBL2I 211- 
ECC35 8/- 
ECC40 I51- 
ECC81 
ECC82 S1- 
ECC83 51- 
ECC84 616 

ECC85 716 
ECC88 1216 
ECC9I 3/- 
ECF80 7/6 
ECF82 816 
ECH3 21/6 
ECH2I 21/- 
ECH35 1216 
ECH42 9/6 
ECH8I 7/- 
ECH83 8/6 
ECL80 6/6 
ECL8I 101- 
ECL82 9/6 
ECL83 1016 
ECL86 9/6 
EF6 21/- 
EF9 211- 
EF22 141- 
EF36 41- 
EF37 81- 
EF37A 81- 
EF39 41- 
EF40 151- 
EF41 
EF42 10/- 
EFSOA 316 
EF50E 31- 
EF80 5/- 
EF85 SI. 
EF86 71- 
EF89 81- 
EF91 41- 
EF92 41- 
EF95 51- 
EF98 IO/. 
EF183 81- 
EF184 81- 
EK32 816 
EL3 2116 
EL32 4/6 
EL33 1216 
EL34 141- 
EL35 I0/- 
EL37 17/6 
EL38 17/6 
EL4I 916 
EL42 9/6 
EL81 1216 
EL84 61- 
EL85 10/- 
EL90 8/6 
EL9I 41- 
EL95 1016 
EM80 8/6 
EM81 816 
EM84 81- 
EM85 IO/- 
EY51 716 

EY8I 8/6 
EY83 12/6 
EY86 71- 
EY91 31- 
EZ35 61- 
EZ40 7/- 
EZ4I 71- 
EZ80 5i6 
EZ8I 516 
EZ90 4/6 
E1148 21- 
FC2 151- 
FC2A 17/6 
FC4 15/- 
FW4/500 9/- 
FW4/800 91- 
GZ30 10/6 
GZ32 10/6 
GZ33 1913 
GZ34 1316 
GZ37 1913 
HABC80 101- 
HL4I 81- 
HL4IDD 816 
HL92 8/6 
HL133DD 

9/6 
HN309 251- 
1W4/350 101- 
1W4/500 101- 
KT33C 8l- 
KT36 I7/6 
KT61 916 
KT66 1716 
KT76 101- 
KT8I 816 
KTW6I 81- 
L63 51. 
LN152 616 
LN309 91- 
LZ319 12/6 
MKT4 I7/6 
MS4B 17/6 
M VS/ PEN 

1716 
MVS/PENB 

151. 
MUI4 91- 
MX40 IS/- 
N 18 81- 
N37 i4/- 
N78 2216 
N 108 261- 
N308 I8/- 
N339 301- 
N369 10/6 
OD3 SI- 
OZ4 5/- 
P2 101- 

PABC80 131- 
PCC84 71- 
PCC85 916 
PCC88 1216 
PCC89 816 
PCF80 716 
PCF82 716 
PCF84 I2/6 
PCF86 12/6 
PCL82 716 
PCL83 91- 
PCL84 71- 
PCL85 716 
PCL86 12/6 
PENA4 1916 
PEN4DD 

2216 
PEN4VA 

I7/6 
PEN36C 

20/- 
PEN45 101- 
PEN45DD 

251- 
PEN46 5/- 
PEN45DD 

20/- 
PENDD4020 

201- 
PL33 151- 
PL36 I2/6 
PL38 181- 
PL81 7/6 
PL02 7/6 
PL83 7/6 
PL84 81- 
PL820 181- 
PM24M I3/6 
PX4 I S /- 
PX25 25/- 
PY31 1S/- 
PY32 1016 
PY33 1016 
PY80 716 
PY81 616 
PY82 5/6 
PY83 
PY88 I01- 
PY800 101- 
PZ30 IS/- 
Q595,10 10/- 
Q5150,15 

10/- 
R2 10/- 
R16 17/6 
R19 16/- 
R20 161- 
SP41 316 
SP61 316 

T41 151- 
TDD4 1216 
TDD13C 

17/6 
TH41 201- 
TY86F 1216 
U10 91- 
U12 9/- 
U14 91- 
U22 81- 
U24 21/- 
U25 I11- 
U26 II'- 
U31 9r- 
U35 I7/6 
U37 1716 
U47 11/- 
U50 71- 
U52 41- 
U76 6/6 
U78 4'6 
U145 1016 
U191 1316 
U251 151- 
U28I IS/. 
U282 1916 
U301 1816 
U329 1St- 
0339 1316 
U403 101- 
U404 101- 
U801 - 1916 
UABC80 5/6 
UAF42 816 
UB4I 716 
UBC4I 816 
UBC8I 101- 
UBF80 7/6 
UBF89 71- 
UBL2I 201- 
UCC84 1116 
UCC85 71- 
IJCF80 1216 
UCH2I 201- 
UCH42 816 
UCH8I 71- 
UCL82 91- 
UCL83 1116 
UF4I 716 
UF42 7/6 
UF80 71- 
UF85 716 
UF86 1216 
UF89 61- 
UL41 81- 
UL44 201- 
UL46 1416 
UL84 61- 
UL85 7/6 

uM80 1016 
URIC 151- 
UU6 1716 
UU8 IS/- 
009 716 
UYIN 1216 
UY21 I5/6 
UY41 716 
UY85 61- 
VP4 IS/- 
VP4A I5/- 
VP4B 151- 
VR105/307'- 
VR 150/30 71- 
W61 111- 
W76 51- 
W77 41- 
W81 6r- 
W81 M 
X41 2216 
X61 M 12/6 
X65 1216 
X76 12/6 
X76M 12/6 
X78 26/- 
X79 401- 
Y61 101- 
763 101- 
Z63 7/6 
Z66 101- 
Z77 41- 
2152 5/- 
A7 II/- 
CS 101- 
05 816 
D6 101- 
H5 916 
L4 51- 
N5 916 
RS 516 
S4 71- 
S5 SI- 
T4 316 
U5 519 

2P 2216 
3A4 51. 
3A5 1016 
3Q4 8/- 
3Q5 91- 
354 516 
3V4 7r- 
5U4 41- 
SV4G 719 
5Y3G 416 
5Y3GT 516 
5Z4G 7/6 
SZ4GT 816 
6A7 91- 
6A8G 816 

6A8GT 1316 
6AC7 61- 
6AK5 51- 
6AL5 

41- 6AM5 51- 
6AM6 41- 
6AQ5 6/6 
6AT6 61- 
6AU6 9/- 
6BBG 2/6 
6BA6 61- 
613E6 61- 
6BG6G IS/- 
613.16 
6BQ7A 12/6 
6BR7 10/6 
6857 12/6 
6BW6 91- 
6BW7 91- 
6C4 316 
6C5GT 81- 
6C6 6/6 
6C9 1216 
6CD6G 251- 
6CH6 I01- 
6CW4 161- 
6D2 41- 
606 5/6 
6E5 I0/- 
6F1 10/6 
6F6 519 
6F12 4/- 
6F13 10r- 
6E14 I0/- 
6E15 12/6 
6F19 12/6 
6F23 10/6 
6F25 1616 
6F26 13/6 
6F33 516 
6H6 2/- 
615 516 
615G 4/6 
615GT 51- 
617 716 
617G 51- 
617GT 7/6 
6K7 716 
6K7G 21- 
6K7GT 7/6 
6K8 916 
6K8G 4/- 
6K8GT 916 
6K25 1716 
6L1 101- 
6L6 716 
6L7 101- 
6LI8 101- 

Mon -Sat. 9 a.m. 
-5.45 p.m. 

Wednesday I p.m. 

Special 24 Hour 
Express .Hail 
Order Service 

6L19 IS1- 
6N7GT 916 
61,25 1016 
6P28 12/6 
6Q7 916 
6Q7G 61- 
6Q7GT 8'6 
65A7 71- 
65C7 816 
65F5 101- 
6SG7 7/- 
6SH7 6/- 
6517 616 
6SK7 S/6 
6SL7GT S/6 
6SN7GT 51- 
6SQ7 8/6 
64UGT 101- 
605G 716 
6V6G 4/- 
6V6GT 81- 
6X4 4/6 
6XSG 5/- 
6X5GT 816 
6/30L2 1216 
785 12/6 
7B7 816 
7C5 
7C6 816 
705 15/- 
706 1S/- 
708 151- 
7H7 61- 
757 I7/6 
7Y4 6/6 
8D3 41- 
9BW6 I2/6 

0C1 1216 
0C2 17/6 
OF I 101- 
OF9 12/6 
OLDI I ISI- 
01.13 ISI- 
0P14 19r- 
IDS 2316 
2A6 6/6 
2AH8 I11- 
2AT6 7/6 
2A17 5/- 
2AU6 I7/6 
2AU7 S1- 
2AX7 S1- 
2BA6 716 
2BE6 716 
2BH7 I01- 
215GT 41- 
217GT 816 
2K7GT 51- 
2K8GT 101- 

2Q7GT 61- 
25A7 816 
2517 81- 
2SK7 61- 
2SL7 81- 
25N7 101- 
2SQ7 121- 
4H7 101- 
4R7 211- 
9AQ5 8/- 
9BG6G 15/- 

101- 
211- 
1716 
2216 

151- 
241- 
201- 
201- 

81- 
8/- 8/. 
8/. 
7/6 
81. 
8/6 

1916 
9/. 

1216 
101- 
I2/6 
8/6 

I I /- 
181- 
10/- 

91. 
17/6 
151- 
1216 
I2/6 

2002 
20F2 
20L I 

201.1 
20P3 
20P4 
20P5 
25A6 
25L6 
25Y5 
25YSG 
25Z4 
25Z5 
25Z6 
27S0 
30C1 
30C15 
30FS 
30FU 
30L1 
30L15 
30P4 
30P12 
301.16 
30P19 
3oPLI 
30PL13 
30PL14 
35A5 151- 
35L6GT 816 
35W-4 6/6 
35Z_ 151- 
35Z- 6/6 
35Z5 8/6 
4ISTH 2216 
42 I2/6 
5005 10/- 
50CD6G 

301- 
50L6 816 
75 8/- 
78 7/6 
80 716 
85A2 12/6 
185E7 301- 
807A 916 
807B 91- 

COMPLETE VALVE LIST FREE WITH ORDER 
METAL RECTIFIERS 

RMI 716 I4A86 231- I6RD 2 -2.8 -1 121- (FC142) 
RM2 8'- 14A97 261- I6RE 2 -I -8 -1 101- (FC I50) 
RM3 101- 14A100 281. IRA I -I -8 -1 S- (FCI18) 
RM4 17/6 I4RA I -2-3-2 211. (FC301) 16RA I- 1 -16 -1 71. (FC I16) 
RMS 1916 I4RA I- 2- 8- 325/.(FC3I) 18RD 2 -2 -8-I 161- (FC124) 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4 2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

BRAND NEW TRANSISTORS 
OC35 101. 0072 81- OCBID 51- 
0C42 61- 0074 81- 0081m /pr 1216 
0C44 51. 0075 81. 0082 6/- 
0C45 Sr- 0077 81. 0082D 61- 
0071 S1. 0081 Sr- OC170 61- 

SILICON RECEIVERS 
400 volts 350 mA ... ... ... ... 7/6 each 

SETS OF VALVES 
I RS, ISS, IT4, 3S4, 3V4 - Set of 4, 171 - 
DAF9I, DF91, DK9I, DL92, DL94 ... ... Set of 4, I71- 
DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 251- 

A GIT VALVE MAIL ORDER C 0. Open Daily Cale s 
211a STREATHAM ROAD MITCHAM SURREY 
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/4-46eav«4BARGAINS 

FREE OFFER 
ELECTRIC 

SOLDERING IRON 
with the 
POCKET 

MULTI METER 
See item No. 7 

for further details 

1. CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Size 21 x 251e. approx. By famous manufacturer. A.M. 
1.F. 470 Ke /. 1,31.-1.F. 10.7 51c/s. A.M. coverage from 1620 Ke /,-525 
Kc /e. F.M. coverage 108 McIs -88 Me /s Circuit diacrem 2 /6. FREE 
with Tuner, 251 -, 1st, 2nd, 3rd A.M. I.F. . 1216 set. 1st, 2n1 3rd 
and 4th F.M. 1. F.'s 12/6 set. V.B.F. Ose. choke. 1 / -. A.M. I.F. 
trap, 1 /6. A. r'. 114 and AF. 115, 5/- each. All the above are the 
RF end of au AMIFM receiver car radio, etc. The above six items 
purchased together, 52.10.0. 
626 INDOOR AERIAL. Complete with stand, fully extendable mu, 
also be used for 405, ITV, BBC and FM. 19/6, plue 1/- P. & P. 

3. A.C. /D.C. POCKET MULTI -METER KIT. .'in. moving mil mete, 
scale calibrated in A.C. /D.C. volts, ohms and milhemp. Voltage 
ange A.C. /D.C. 0 -50, 0 -100, 0.250, 0 -500. MIlliamps 0 -10. 0-1000. 

Ohms ranges 0-10,000, 0- 100.000, 19/6. P. & P. 2,-. Wiring diagram 
1/-, free with parte. 

4. SIGNAL GENERATORS: Cash 27.5.0 or S0/- deposit and G monthly 
payments of 2116. P. & P. 1/6. Coverage 100 Kelp to 100 Mels ou 
fundamentals and 100 Mel. to 200 Me /s on harmonica Case 10 x 
65 x 551n. Three miniature valves and Metal Rectifier. A.C. maim 
200/250v. Internal modulation of 400 e.p.e. to u depth of 30 per cent. 
Modulated or omodulat.ed R.F. output. continuously variable 100 
mWtivolts C.W. and mod. switch, variable A.F. output. Magie eye 
as output indicator. Accuracy 2 per cent. 

5. SIGNAL OENEBATORS. Cash 65.5.0. P. A P. 6 /6. Coverage 
120 Kelm to 84 Mc /s. Case 10 e 65 x 4 5In. Sim of scale 61 x 31in. 
2 valves and rectifier. A.C. maim 230 -250e. Internal modulation 
of 400 c.p.s. to a depth of 30 per cent, modulated or uumodulated 
R.F. output continuously variable 100 milivolte. C.W. and mod. 
switch variable A.P. output and moving coil output meter. Accuracy 
+2 per cent. 

0. CYLDON PERMEABILITY TUNER medium and long wave Tuner. 
Slue 3 x 2 x Ifin. approx. Coverage 190 -540 Metre. 1250.2000 metres 
I.F. 470 Ke /s Price 19/6. P. A P. 1/6. 

7. POCKET MULTI -METER. Size 3; x 23 x 111n. Meter (fixe 21 x 1lin. 
Sensitivity 1,000 O.P.V. on both AC. nod D.C. A.C. and D.C. volta 
0.15. 0 -150, 0.1,000. D.C. current 0.150 mA. Eerletanee 0-100K D. 
Complete with teat prods battery and fun inutnmtiona 86/ -. P. A P. 1 /6. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15 /- to every purchaser of the Pocket Multi- Meter. 

8. CHANNEL TUNER LF. 16.1A Mc /e. Continuously tunable from 
174 -216 Mc /e. Valves required -PCF80 and PCC84 (in miles). Cover 
BBC and ITA ranges Akio Police, Fire and Taxis, etc. Brand new 
by Cameo. maker, I0 / -. P. A P. 3 / -. 

9, The MOTORISTS' REV. COUNTER. Kit of parts comprieing 270 degree 
31n. moving coil movement. Manufacturers present price of this move- 
ment would be at least f7. Complete with full instructions and circuit 
diagram. Beale calibrated up to 8000 r.p.m. Can be used with any 4 

or 6 cylinder car. 29/6, plue 3/6 P. & P. 
t0. B.B.R. MONARCH UÁ14 WITH FULL -FI HEAD. 4-epeed, plays 10 

records, 121n., loin. or 7in. at 16, 33, 45 of 78 r.p.m. Intermixes 
7in., 10ín. and 121n. recorde of the same speed. Has manual play 
position: colour brown. Diruenuloos: 1.2; e 1o/1o. Space required 
above baseboard 41m., below baseboard 211n. Fitted with Full-Fi 
turnover crystal head, 66.19.6. P. 4e P. 6/04 

11. 50 C1ICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 2 ;in., 691- post free. 

12. 5 -watt PUCE -PULL 5 VALVE AMPLIFIER pine METAL RECTIFIER. 
A.C. molto, 200-250 v. Size 101 x 6; x 21in. 5 valves For use 
with all makes and types of pick -up and mike. Negative feed back. 
Two input mike and gram. and controls for same. Separate controls 
for Bea. and Treble lift. Itesponee fiat from 40 cyelee to 15 be /a 
2 dB down to 20 kc /e. Output H watts at O per mitt total distortion. 
Note level 40 dB down all hum. Output transformer tapped for 3 and 
13 ohms speech coils For use with Std. or L.P. records, usical 
instruments such as guitare, etc. Suitable for small halle 5819.0. 
P. 4e P. 7/.. Crystal mike to suit. 16/-. P. A P_2 /.. Sin. P.M. Speaker 
to suit, 12/6. P. & P. 2 / -. 

13. FLUORESCENT LIGHT KIT. 40 watt Cuoretecnt lighting kit com- 
prising Siemens Choke, 2 BI -pin holders, starter holder and starter. 11/6, 
plue :C /- P. & P. 

14. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in metal 
case. size 10 x 6 o 61n. Incorporating two FC13 valves, mains trans- 
former. metal rectifie,, choke, indicator lamp, crystal and numerous 
components Modulated and unmoduiated output socket. Originally 
used for I.T.V. frequencies. Brand new. '10/6. piler. 6/. P. & P. A.C. 
Maim 200.750 volts 

RADIO & T.V. COMPONENTS (ACTON) LTD. 

2I b High Street, Acton, London, W.3. 

All enquiries S.A.E. Goods not despatched outside U.K. 

Shop Hours 9 a.m. -6 p.m. Early closing Wednesday. 
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COMBINED PORTABLE & (AR RADIO 
The Radio with the STAR features 

41" SPEAKER 
7- transistor superhet. Output 350mW. 
Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 12¡ x 8f x 3fin. 
Horizontal tuning scale, size I If x 2 *in. in silver 
with black lettering. 
All stations clearly marked. 
Ferrite -rod internal aerial. 
I.F. 470 Kc;'s. 
Operated from PP9 battery. 
Full comprehensive instructions and 
point -to -point wiring diagrams. 
Printed circuit board, back printed 
with all component values. 
Fully tunable over medium and long 

Plus 516 P. & P. Parts list & circuit Waveband. 
diagram 216. FREE with parts. * Car aerial socket. Goods not despatched outside U.K. *- Full after -sale service. All enquiries S.A.E. Terms C.W.O. 

RADIO & TV COMPONENTS (ACTON) LTD 2IC High St., Acton, London W3 
Open 9 a.m. -6 p.m. including Sots. Early closing Wed. 

GUITAR AMPLIFIERS WITH TREMOLO 
HIGH FIDELITY UNITS WITH ULTRA LINEAR PUSH 

PULL OUTPUT 
We believe these amplifiers to be the most comprehensive 

to be offered at such reasonable prices. 
Five jack 
socket in- 
puts, four 
with separ- 
ate mixing 
volume con- 
trols, and 
one input "straight 
through ". 
All inputs are of 
very high sensitivity, only 10 millivolts 
input is 
required for 
full output, 
m a k i n g 
them cutt- 
able for all 
types of gui- 
tars and microph- 
ones. Separ- 
ate Bass 
and Treble 

controls, giving a wide range of lift and cut. Separate master 
gain control. Tremolo speed and depth controls. Jack socket 
for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers. Valves used in the 30 watt amplifier ECC83, ECC83, 
EL34, EL34, GZ34. In the 15 watt amplifier ECC83, ECC83, 
EL84, EL84 EZ81. An extra valve ECC83 is used in the tremolo 
circuit. Supplied as a kit or factory built. The kit includes 
full step by step instructions and all parts, with fully punched 
chassis. The chassis is complete with baseplate and Is solidly 
made of 18 gauge steel, finished silver grey hammer. Size 
12 x 8 x 6k Inches high. - 

PRICES- 
30 watt with tremolo. Kit 212.10.0. Factory built £15.10.0. 
30 watt. less tremolo. Kit £11.10.0. Factory built £14.10.0. 
15 watt with tremolo. Kit 29.10.0. Factory built 212.10.0. 
15 watt less tremolo. Kit £8.10.0. Factory built 211.10.0. 
Add carriage 10 /- any ampllfier.Send for free descriptive leaflet. 
STROUD AUDIO, Paganhill Lane, Stroud, Glos. Stroud 783 

BARGAINS FROM 
BROADWAY ELECTRONICS 

I2in. ALTHAM SPEAKER with built -in tweeter, 3 ohm or 
15 ohm, 7,000 Gauss Magnet. Only 2916, postage 316,. 

THE FAMOUS BM3 XTAL MICROPHONE with neck 
lanyard, 3216; table stand 916 extra. Xtal insert 713. 
GUITAR PICK -UP complete with clip and screened lead, 151 -. 
3 -WAY PUSH -BUTTON UNITS, each button operates a 
4 -pole, 2 -way switch, 416. 

BARGAINS IN TRANSISTORS. Mullard complete RF Packs 
0C44, two 0C45, 1216; AF packs OC81d, two °C81, 1216; OC44, 
316; 0C45, 31 -; 0071, 216; 0072, 3f -; OAS! diode, 213; AF 114, 616; 
AFI 15, 616; ORPI2 Light Cell, 716; 0C29, 1216. 

TRANSISTOR ELECTROLYTICS. 1µF, 2µF, 4µ,F, 511F, 80, 
10µF, 16µF, 32µF, 50µF, 100µF, all at 15V, 113 each. 
McMICHAEL TELESCOPIC TV AERIAL. 23in. extends to 
45in. Fitted with Co -ax Plug, will suit any set, Only 716. 
CARTRIDGES. Will fit most pick -ups, Acos GP67 -2G, medium 
output, 151 -; GP 59 -5 high output, 151 -. BSR Stereo, LI. 
EARPIECES. With cord and 3 -5 mil plug, 8 ohm magnetic, 3f -; 
250 ohm, 4f -; Xtal, 41 -; 180 magnetic with clip, 616; 3 -5 mil plugs 
with nice long shank, 31 -; screened, 41 -. 
ATTRACTIVE TWO -TONED CABINET, I I x6x5, room for 
small amplifier, fitted with ex TV Sin. speaker. Only 19,6, post 2'6. 
TOGGLE SWITCHES. Single pole with on -off plate, 2'6, with 
screw terminals, 219. 

TERMS: C.W.O. OR C.O.D. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 

Phone: BALham (3984] 
(four minutes from Tooting Broadway Underground Station) 
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TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an ICS 
Course will help you to success. You learn at home 
n your own time, under expert tuition. Moderate 

fees include all books. 

EXAMINATION COURSES FOR:- 
C. & G. Radio 

and 

TV Servicing Certificate 
(R.T.E.B.) 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

P.M.G. Certificates in 
Radiotelegraphy 

Institution of Electronic and Radio Engineers, 
C. & G. Telecom. Technician's Cert. 

Gen. Cert. of Education, etc. 

New practical radio construction courses 

Learn as you build the ICS way. Learn the 
theory of radio and electronics. Build a 5- 
valve, 2- waveband receiver, a transistor port- 
able and an A.F. amplifier. Build a signal 
generator and a multimeter as well, if you 
wish -two essential pieces of equipment for 
those engaged in servicing work. Three 
courses to choose from. 

Post this Coupon TODAY/ for FREE book on 

careers in Radio, and full details of other ICS Courses 

Member of the Association of British Correspondence Colleges 

INTERNATIONAL. CORRESPONDENCE 
SCHOOLS 

(Dept. I71), Intertext House, Parkgate Road, 
London, S.W.II 

Please send book on 

Name Age 
(Block Letters please) 

Address 

Occupation 8.64 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Avgust, 1964 

EX- RENTAL T.V. SETS 
Send for list of e.- 17in. 
our range of other }_. ++ 

tE 
1 l 10.0 models. Demon- -. 

scrations daily in 
our shop, shop, from a :1.. y 14tH' 
large selection. ,1. L7.10.0 

12 months written 1 14ín. 20f- 
guarantee. _ Carr. 17ín. 30f- 

Channels for all Personal Col - 
areas. IectionAdvised 
AERIALS. BBC /ITA combined Loft and'rnom serials -From 25/ -. f5552/ 

1'11F and colour aerials-Fenm 87 /6. 8FX15 FOR FREE I.1 -'l'. 

/ 
-.. 

REGUNNED 
21 in. 

TUBES 
Guaranteed 1 

99 /6Year. Ins. and 

79/6 Carr. 1016. Add 
_______1._ 101- refundable 

on OLD TUBE 
59/6 (110° Tubes in 

stock.) 

17 in. 

15,14, 
12 in. 

EX- MAINTENANCE TESTED TUBES 
17ín. - 351 -. 14in. - I51 -. 

Carriage S'- Satisfaction Guaranteed. 

TELEPHCNE 
HANDSET 
15/6 pr. 

G.P.O. pat - 
tern House 
to Work- 

shop garage, inter- 
office, e c. Works off 
any sma I battery. 

P. & P. 416. 

VALVES. H. each. 1.000', available. Send for 
List. 
CONDENSERS. 100 -10 /, New. Assorted 
electrolyflee and pFs. P. & P. 2/0. 

V/CONTROLS. 20 -101 -. A selection of types 
and sizes. P. & P. 210. 

SPEAKERS. S.7 /9.Oin. 
-gP 2x341a. and 8 x 31n. 

NEONS. 11- per dozen. (S.B.C.D.P fittings) 
Maine tester and visual reminders. P. 8 P. 1i- 

Phone 
ILFord 
6001;2/3 

DUKE& CO. (LO NDON) LTD. 
621'3 Romford Road, Manor Park, E.12 
Liverpool St. -Manor Pk. -10 min,. 

Stamp 
For Free 

List 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

ISETS 165. 183. 1T4, 384, 3V4, DAF91, DF91. DE9I. U]J3, insu: Áe51 

of 4 for 16/ -. DAF98, DISBI DK96. DL9li: 4 i..r 23/6. 

1A7i:T 7/6,6V6G 3/9I)CT90 8/9 EI'1.80 6/6 
1155 8/816VBGT 6/6 1,1'33 8/-IE'-'L.+2 7/- 
SHOOT 8/86X4 8/9 UPei 216 Fx'L`5 9/- 
1050T 8/-6XbGT 518ll1'9K 8/- F1':I51 3/9 
11tñ 418.7137 8/- 1511715 318 111'41 818 

185 3/9'7126 7/9 151177 3/0 1:F+2 4/8 
1T4 2I8 7176 7/0 UK:PS e/- 1-0F 70 4/3 
1U6 5/- 7117 5/9 1)K91 4/9 EF'tl3 6' 
3A5 6/9 787 12/9 OK 92 819 
3Q4 4/10 7Y4 5/- DK96 6/8 
384 4/9 10(72 12/8 131.33 9/8 
3V4 6/8 12A70 4/3 1)1,36 819 
eU4G 4/8 12AT7 3/9 UL82 9/- 
5Y 3GT 5/- 12AU7 4/9 DL(22 4/9 
5Z40 7/- 12AX7 4/9 13194 5/6 
8AL5 2/- 12K7GT 4/8 1)1.06 6/- 
BAQ3 8/- 12K8GT gl9 EABC80 6/8 
6AT0 8/8 12Q7OT 4/3 EAF42 8/- 
8BA0 6/- 1913080 8/9 EB4I 4/- 
OBF.6 6I8 20P4 13/8 EB91 3/- 
6BG80 13/6 20P5 14/9 EBC33 
68116 6/- 26L6GT 419 EBC41 7/8 
NM 6/8 251140T 10/6 EBC81 6/9 
fill 6/8 30L15 8/8 EBF80 8/- 
8E19 4/- 30PL1 8/- EBF8S 7/9 
OF14 9/. 30PL13 e/- EBF89 81- 
6F16 6/8 30PL14 12/8 EB1: 1 8/8 
6K70 1/8 36A5 14/- ECC40 716 
6K76T 41- 331,80T 8/3 ECC81 819 
6K80 4/8 367.40T4/11 E111182 4/9 
BK86T 7/9 63KU 8/6 ECC89 71- 
61,60 5/9 AZ3I 8/6 ECC84 6/8 
61,18 7/6 B30 4/6 ECC86 6/3 
6P28 9/8 C01136 12/8 ECF80 8/8 
eQ70 4/9 C1.93 9/8 ECM 6/8 
eQ70T 7/9 CYl 12/8 ECF86 10/9 
8R7GT 9/8 DAM 8/8 ECH35 el- 
681.70T 5/8 DAF91 8/9 ECH42 8/8 
68N7GT 8/9 DAF98 8/- ECH81 8/- 

F:FA6 618 
EF89 4/8 
EF91 2/9 
EF9d 2/8 
EL38 12/6 
F.L41 7/3 
EL04 4/9 
EM34 7/11 
EM80 6I9 
EM81 7/9 
EMfl4 7/6 
E5187 8/- 
EY51 6/- 
EY84 7/- 
RYAS 6/8 
EZ40 6/8 
EZ41 7/6 
EZ80 4/- 
EZ81 418 
KT32 b/- 
KT66 12/S 
KTW61 4/9 
MU14 6/- 
517140 8/8 
N18 4/10 
PC95 9/- 
PC97 716 
PCC84 618 
P0083 8/9 
PCC89 8/- 
PCF80 6:9 

PtF,S 8/9 I. I91 816 
PCFn4 51- 1SnI 818 
P F'96 el- l'.2n2- 11/8 
PCF80614/- U291 91- 
PCL82 we 1'901 15/9 
PCL83 9/- U4020 619 
P12L84 7/8 1'ABC80619 
POLOS 8/8 U13'13C:412. AF42 el- 
PEN4DD C41 8/8 

19/6 718 
e PENA4 F/- 

PENB417/8 
6/8 UBUUBA9 80 

8/9 
PEN383 8/8 um 9/6 
PT.36 819 Ll(X84 8/- 

71- uc086 8/9 PL82 
1. 

6/8 UCF80 816 
P 83 6/- UCH42 7/8 PL84 5/6 UCH81 6/6 PX4 91- UCL82 7/6 
PX25 7/9 UC1.88 8/3 
FP 1'3321 6/9 UF41 7/3 PY3'2 91- UF42 4/9 PY33 9/- UF89 819 PY80 6/8 

L L41 7/- PYeI 6/9 16/- PYfl2 4/9 
6 8/8 PY83 619 
4 8/8 PY88 719 

j:::1748 

6/6 Rl7 lsl- 10/8 TDD4 719 
UY21 719 TH21C 819 
UY41 4/9 TH239 6/9 
UY85 5/- U22 4/B 
VP41 419 U26 8/8 
W78 8/6 1128 10/- 
W77 2/9 

Ú6O óje W729 18/8 
U62 4/8 X81M 19/6 
U78 8/9 X108 17/6 

Readers Radio 
24 COLBERG PLACE, STAMFORD HILL, LONDON N.16 

STA. 4537 
Post 6d. per valve extra. Any Parcel Insured against Damage in Transit ed, extra 

Any C.O.D. Parcel 4/3 extra 
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THE 'HIGHWAYMAN' 
OUR QUALITY CAR RADIO 
TO BUILD YOURSELF AT 

A NEW LOW PRICE 
Look at these features: 
* Attractive styling. * Push - 
pull output. * Three latest 

Mullard transistors plus valves types EBF83 and ECH83. * No 
Buzz, high output and sensitivity. * Printed circuit (latest 
type). 7 x 41n. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely low 
battery consumption (less than 1-amp). * Easy to fit any make car 
(Positive earth only). * 12 -volt operation. * Compact size, meas- 
ures only 7 x 7 x 2ín. deep. * Easy assembly, supplied with dial and 
drive already mounted. 7 9.6 Plus 5/- P. & P. 
Special inclusive price of ONLY ai 7 V 

All parts available separately. Individually priced parts list and 
comprehensive instruction booklet 2/6 post free. (Deducted from 
cost if complete parcel purchased later). 
Optional extras. 3 section chromium plated weatherproof 
telescopic aerials type 1 i7-/44-- 10/8: type 2, 2'/43-, 28/6, both 
plus P. A P.2 /8 if purchased separately. 

MARTIN Fully Transistorised AUDI OKITS 
These ingeniously designed sub -assembled kits enable you to build 
a transistorised Hi -Fi system by simply linking together your 
choice of units. No technical knowledge or special too s are needed 

to build with complete suc- 
cess. All units are supplied 
on printed circuit boards 
ready to mount and connect. 
Latest type transistors used' 
in conjunction with the 
specially developed circuits 
give you superb reproduction 
or battery operation or can 
be used on A.C. mains with 
Martin power supply unit. 

Following Audiokits available: 
('nit 1.-5-Stage Matching Input Selector Unit. 4718. 
Unit 2.- Pre -Amplifier with Master Volume Control. 37/8. Unit 3. -3- Channel Mixer. 78/6. (Plug -ln matching adaptors for 

above. 8/6 each.) 
Unit 4.- Combined Pre -Amplifier and Tone Control Unit. 82/6. Unit 5. -10 watt Main Amp (3 ohm o/p imp. only at present). 25.12.6. 
Unit 6. -Power Supply Unit. 22.12.6. 
P. & P. extra on above items. Full range of attractive perspex 
escutcheons available. Send S.A.E. for fully descriptive literature. 

THE WORLD AT YOUR FINGERTIPS ! ! 
THE HE -30 4 -BAND COMMUNICATION RECEIVER 

One of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc /s- 1600Kc /s, 
4.8Mc /s- 14.5Mc /s, 1.6Mc /s- 
4.8Mc /s. 10.5Mc /s- 30Mc /s, Illuminated slide rule dial. 
calibrated every 5Kc /s on 80 
and 40 metres. Edgewise 
S- meter, 0 -100 logging scale. 
coverage from 0.55- 30Me /s. 
8 valve plus Renifler super - 
het circuits. RF stage with an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. Controls: Function Switch, Audio Gain, Selectivity (Q- multiplier) Frequency (BFO). Band Selector. IF Gain. Trimmer. AVC -MVC Switch. An]. Switch. Main Tuning. Bandspread Tuning and Head- phone Jack. Selectivity -60dB at 10Ke /s. 0.8Kc /s at 6dB (with Q- multiplier) IF- 455Kc /s. External PM Speaker regd., 4 or 8 ohms impedance. Output 1.5 watts. 8 modern Miniature B7G Base Valves and 5Y3 Rectifier. Size 15 x 10 x 7lin. Grey crackle finish. 220 /240 volt A.C. mains. 50 -60 cycle operation. Full instructions and circuit diagram supplied. Send S.A.E. 

for leaflet. 
PRICE 40 Gns Carriage 

Paid 

THE HE -40 4 -BAND COMMUNICATION RECEIVER, 

Completely built and ready 
to go. High se nsitivity 
Superhet receiver covering 
550Kc /s -1,600 Kc /s, 1.6 Mc /s 
-4.4 Mc /s. 4.4 Mc /s -11 Mc /s 
11 Mc /s -30 Me /s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 
nal ferrite rod aerial for me- 
dium waveband reception 
and 1 591n. 10 section chro - 
mium plated telescopic whip aerial for the short wave bands 
Sockets for optional outdoor aerial, internal high flux monitor 
loudspeaker. Latest modern miniature B7G base valves. Head- 
phone socket (may also be used for external loudspeaker). ANL. 
BFO, built -in "S" meter. 220 /240 volt A.C. mains, 50 -60 cycle 
operation. Handsomely styled cabinet with grey crackle finish and 
handsome front panel, with chrome and satin chrome fittings. 
Measures 13;In. x 811n. x 51in. (high) and weighs only 111 lbs. A 
comprehensive instruction manual is supplied. An ideal receiver 
for the radio amateur and short wave listeners of all ages. 
Send S.A.E. for leaflet. 

PRICE £24.15.0 Carriaá e 

THE NEW HE -80 COMMUNICATION RECEIVER 
The HE -80 has out- 
standing sensitivity 
0 -100 logging scale for 
instant re -set, built -in 
"S" meter special rec- 
ording Jack, remote 
Control Socket allowing 
simultaneous control 
with transmitter. 100K /c 
crystal oscillator circuit 
providing accurate har- 
monic signals of either 
4 or 8 ohms impedance. 
Two headphone sockets. 
one high, one low. TECHNICAL SPECIFICATIONS. 

Frequency Coverage: Band 1 540- 1605Kc; Band 2 1.6- 4.8Kc; Band 3 4.8- 14.5Mc; Band 4 10.5-SOMc; Band 5 144- 146Mc /s. Band Spread (Ilam Band directly read): 80 Metre Band; 40 Metre Band; 
20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 micro- volt for 10dB signal to noise ratio. Selectivity: Normal 10Kc at -75dB, 1.25 at -6dB. With Q- multi: variable to 700 c.o.s. at 6dB. Operation: AM. SSB, CW and FM. AM diode detector. SSB /CW product detector (BFO), FM gated beam detector. Power Source: 
240 volts 50/60 Cycles A.C. Power Consumption: 60 watts. Audio Output: 1.5 watts- 8 or 500 ohms Impedance. Auxiliary Circuit: Electrical Bandspread. Q- Multiplier- ANL, AVC -MVC. BFO. 100Kc crystal calibrator. Valve Line -up: 4 -6AQ8, 6BL8. 3 -6BA6, 2 -6BE6, 
6AL5, 6AQ5, 0A2, 6CA4. Dimensions: 17ín. wide. 6) in. high, loin. 
deep. 

PRICE 59 Gns Carriage 

"STARFLITE TRANSMITTER" 

Designed to meet the needs 
of most amateurs the Star - 
flite has single -knob band - 

switching. Front panel 
switch to select any of five 
crystal positions with pro- 
vision for an external VFO. 
Controlled carrier modulator 
permits almost 100% of the 
CW input to be used on AM 
Peaks. Grid -block keying 
provides chirp -free operation. 
A full wave silicon diode 
power supply effects extre- 
mely low output ripple for 

cleaner CW transmission, electron -coupled Pierce Oscillator. 
capacitance bridge neutralization of the final and a three -stage 
lowpass filter. An illuminated edgewise D'Arsonval panel meter. 
Pi- network output provides the correct impedance match between 
the plate circuit and any 50-72 ohm co -axial feeder. Easy to follow 
point -to -point instructions supplied with each set of components. 
When constructed the Unit is housed in a heavy gauge steel Cabinet 
finished in grey crackle. 
SPECIFICATIONS: Power Input -20 watts peek; Operation. 
C.W., AM Phone -crystals or VFO Control; Band coverage: 80-10 
metres; Coupling: Pi- network; Valve Line -up: t;146, (2) 6CL6, 
12A %7, 60E7, Low Pass Filter. Size 131in. wide x 12ín. deep (inc. knobs) x 6;in. high (inc. rubber feet). Weight 28 lbs. Power Require 
ments, 200/240 v. 50-60 CPS. 225 watts. 
MA I' BE BUILT FOR 35 Gns Carriage & Insurance 15/ 

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS 
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MULLARD 2 -VALVE PRE -AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mullard 
AMPLIFIERS but also perfectly suit- 
able for other makes with input up 
to 250 m/V. 
* Equalisation for the latest R.LA.A. 
characteristics. * Inputs for Crystal Pickups and variable reluctance 
magnetic types. * Input (a) Direct from High imp. Tape Head. (b) 
From a Tape Amplifier or Pre -Amplifier. * Sensitive Microphone 
Channel. * Wide range BASS and TREBLE Controls. 

PARTS £6.6.0 AND TESTED £9.10.0 Ins. / -)).. 
Instruction book and detailed price list (free with kits) available separately 
at 2/- Post Free. 
MOLLARD 3 -VALVE PRE- AMPLIFIER TONE CONTROL 

UNIT 
Designed mainly for Mullard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring input up to 250mV. incorporates 5 
input Channels, including for Tape and Mag- 
netic Pickups. Separate Bass and Treble 
controls. High pass Alter 20 to 160 c /s. low 
pass filter 5-9 Kc /s. Totally enclosed in case 
Size 

OF PARTS £10.0.0 (Carr. 
. 5/ -)).. & 

ASSEMBLED 
ESTED 

21 3.13.0 
Instruction book and detailed price list (free with kit) available separately 
at 3/6 Post Free. 

MULLARD "5 -IO" MAIN AMPLIFIER 
For use with MULLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 
power output of up to 10 watts 1s obtained. 
SPECIFIED COMPONENTS and MOL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer. £10.0.0 COMPLETE KIT 

... (Parmeko Output Trans.) 
°'- ASSEMBLED AND £13.13.0 (Carr. & Ins, 6 /6). TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 61.6.0 extra. 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 

COMBINED PRICE REDUCTION 
MULLARD 5 -10 Main amplifier and 2 valve Pre -Amp. Kit 215.15.0. 
C. & I. 8/6. Built and tested, 21.10.0. C. & I. 10 /-. 
N Pre-Amp. 5 -10 Main Amplifier and 3 valve re -Amp. Kit 619.10.0. 
C. & I. 8/6. Built and tested. 625.10.0. C. & I. 10 / -. With Patrtridge Trans- 
former £1.6.0 extra. 
THE MOLLARD 5 -IORC AMPLIFIER 
The popular complete "5-10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus power 
available for Tuner 
COMPLETE 

1212.0.0 ASSEMBLED 
ND TESTED F'ß0.0 Ins. 7 /6). PUT TRANS.I 61.6.0. ex. 

Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 

THE MULLARD 3-3RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
5-WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS £8.8.0 

EANDESED £11.10.0 I 
Carr. 

Complete to the MOLLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs for 78 and 

L.P. records plus a Radio posi tion. Extra power to drive a Radio Tuning 
Unit is also available. Please state L.S. impedance. 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 
TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most } track, Mono Tape 
Decks. Incorporates Ferrox -cube Push - 
Pull Oscillator. Treble Inductor and 3-sp. 
Equalisation. Includes separate Power 
Unit. 

AATS PPR £14.0.0 Ins. 7/6). ASSEMBLED £19.10.0 
Instruction book und detailed price list (free with kit) available separately 
at 3/6 Post Free. 

SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

THE "MONO- GRAM" 
A small Amplifier of genuine high 
quality 

tMULLARD ECLBS 
Incorpor- 

ates 
separate BASS and TREBLE 
controls. PARTRIDGE output 
Transformer producing up to 3 
watts undistorted output, (Carr. 
& Ins. 3/6). 

PIARTSS t4 10 0 Ins. 3/6 ASSEMBLED 26.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 2/6 Post Free. 
Perfectly suited for Portable Installa- 
tions for which purpose we offer PORT- 
ABLE CASE (63.10,0), the AMPLIFIER 
(Kit 64.10.0) and 8- x 5- £9.0.0 SPEAKER (61.0.0), All for.. 
Alternatively with 
ASSEMBLED AMPLIFIER £10.0.0 Carr. & Ins. 5/ -). 
The Case quoted above will accommo- 
date some 4 -speed Single Record Units. 
A larger model is available for extra 10/ -. 
With this Equipment a COMPLETE 
PORTABLE RECORD £Ì4.0.0 PLAYER can be built for 

MODEL CR3'S 
TAPE RECORDER 

MODEL ('113 /S incorporates 
the 1IF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin -Track 3 -speed Deck 
operating at Ilia., 1ín. and 

7}in, speeds. Complete 
with microphones an 
1,200ft. tape. 

KIT OF £33.8.0 PARTS 
ASSEMBLED 
AND TESTED £43.0.0 
(Carr. & Ins. 15)- extra) 

STEREO TAPE 
PRE -AMPLIFIED 
MODEL STY-I. For use 
with current TRUVOX, 
BRENELL or COLLARD 

STUDIO" t and O track 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 4 -speed Equalisation Signal 1 ,ever 
Meter and separate Gain Control. Includes separate Power 
Unit. KIT OF £22.0.0 (Carr. & ÿQ$0.0 PARTS Ins. 8/6) ASSEMBLED 
Instruction book and d<cailed price list (free with kit) available 
separately at 5l- Puss I 

40 

4r- . i ;i ® _ 
-, ,: ..-. 

MULLARD TAPE AMPLIFIER 
MODEL HE/T113/ MK. il 
Based on Mullard's Type "A" 
design and suitable for most 
track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble in- 
ductor, Gilson Output Transfor- 
mer, and 3 -speed Equalisation. 
Includes separate Power Unit, 
using PARTRIDGE Mains Transformer. 

PARTS s 3.13.0 
ICa. 

r 
7/6) ASSEMBLED 219.0.0 

Instruction book and detailed price list (free with kit) available 
separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Pule eao be supplied specially matched to any Tape Deck such as 
Collars, Breach Mk,6 Series ti, also the Wearite. Specimen prices as below 

Kit Assembled 
STP-1 Pre-amp with Collaro Studio Tape Deck 236. 0.0 642, 0.0 
Assembled with track switch fitted, 244, 2.0. 
BTP -1 with Breach Mk. 5 Series Il with Track Switch 

fitted Mil. 4.0 
STP -1 with Breach Mk.5 Series ll, 1 Traok Deck ., 874.19.0 
Type "C" Pre -amp with Collaro Studio Tape Deck £24.10,0 080. 0.0 
Assembled with deck wired and matched, 632.2.0, 
Type "C" Pre -amp with Brenell Mk.5 Series 11 Deck 648.11.0 851. 1.0 
Assembled with denk wired and matched, 665,8.0. 
SPITES with Collaro Studio Tape Deck 624. 3.0 520.10.0 
Assembled with deck sired and matched, 681.1 &0, 
SPITES with Breech 145.5 Series II Deck 648, 4.0 851.11.0 
Assembled with deck wired and matched, 653,18,0. 
Carr. S Ins. Ill- on above unite. Send S.A.E. for comprehensive price list. 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 
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THE TUDOR STEREO HI -FI SYSTEM 
FOR 

ONLY 

48gns. 
Plus 15/- 

Pkg. & Carr. 
Comprising a Self Powered AM /FM Tuner, Stereo Pre- amplifler, 12 watt per channel Stereo Power Amplifier. The Tuner and Pre -amplifier are housed in matching black crackle finish metal cabinets for shelf mount- ing, with silver metal dials and matching knobs. Specifications: Tuner: 

Outstanding quality providing full VHF/ 
FM long and medium waveband coverage. 
frequency range FM 87 5 -108.5 Mc /s. AM /MW 
522 -1630 Kc /s. LW 145 -270 Ke /s. 100mV output 
mains supply 105/240 A.C. Valve line -up: 
ECC35, ECH81, EBF89, EB91, EM84. 
ECC33. Multiplex outlet provided. Pre- amplifier- Designed for use with Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coll Microphone. Distortion 
0,1 tape outputs 100mV from 90K, ohm 
source Inputs -Microphone 5 mV. Tape 
5.3 mV. R.I.A.A. 4.3 mV flat 250 m-V.Tuner 

100 mV. Valve line -up: 2 -EF86. 4- ECC83. Power Amplifier. -14 watts per channel, sensitivity 1 voit r.m.s. for 14 watts output, fre- 
quency response f 0.5dB 20 c /s. -2OKc /s. Speaker impedance 4, 8. or 16 
ohms, surplus power available for Tape Pre -Amu. mains supply 105/240 
v. A.C. Valve line -up: 2- ECC83, 4 -EL84, 1-01.34. 

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 
BOOKLET "What is High Fidelity?" 

CHASSIS BARGAIN 

DUE TO PRODUCTION STREAMLINING WE ARE 
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE! * J.L.IO POWER AMPLIFIER 

Incorporates the latest triode-pen- 
tode ECL86 valves in push -pull, 
PARTRIDGE ultra linear output transformer. PARTRIDGE mains transformer and smoothing choke. 
Ill watts power output. surplus 
ww er available for tuner. Output 
impedance 3- 7.5 -15 ohms. 

KIT OF PARTS £10.0.0 G'& 
I. 

READY BUILT £13.13.0 * DOUBLE FEATURE PRE -AMPLIFIER 

:p.::2 : 
s'.:.w_ e<3S`ziì:s'.: 

t1WÿM 
+f ` K» 

Inputs for microphone, crystal or 
magnetic pickups, tuner unit. 
and in addition offers full latilittes 
for tape !wording and high fidelity 
replay. This unique I suture means 
that should you wish to include 
tape In your hi -li system at a later 
date all that is required is a suitable 
tape deck. Push- button switching 
tor 3 tape speeds equalised. Tape 

erase Bias Oscillator circuit incorporating lerrox -sube transformer. 
Function switch. separate base, treble and volume cunVols, level 
control and latest E5187 magic: eve level indicator. The pre amplifier 
is totally enclosed in a silver hammer finish steel case, and an attrac- 
diyer perspex front panel completes the presentation. 

tf KIT OF PARTS £13.13.0 READY BUILT £19.19.0 C. & I. 51- 

PRICES: if both 
above 

units are purchased together: 
KIT OF PARTS £23.13.0 READY BUILT £32.0.0 C. & 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders. or monitories tape recorders, 100 ohm 

impedance. 
magnetic. Complete with lead. 

OUR PRICE 12/6P1 
& P. 

A 6 valve Superhet Radiogram 
Chassis of outstanding quality 
covering MW 200 /550 Metres. 
LW 1200 -2000 Metres. VHF 87- 
100Mc/s. 
Incorporating Internal Ferrite 
Rod Aerial and the famous 
Gorier Tuning Heart for VHF. 

Pick -up input suitable for most modern Record Players. Power 
output 4 watts, valve line up E180, EABC80, EF86, ECH71, 
EL89, ECM. Volume On /Off and Tone Control, attractive 
black Tuning Dial size 15' x 6' with gold lettering and con- 
trasting cream and gold knobs. A.C. 200050 v. Size E x 71 x 61'. 

PRICE 16 Gns. Or £3.8.0 deposit (plus P. & P.) and 9 
monthly payments of 32/8. 

HI -FI STEREO HEADPHONES 
For the connoisseur who requires per- 
fection. Each Earphone consists of a 
21' Dynamic Loudspeaker with a full 
frequency range, fitted with foam rub- 
ber Ear Pads for added comfort to 
keep out noise and to maintain an 
excellent bass response. The resis- 
tance junction box with change -over 
switch provides simple transfer from 
Phones to Speaker: Specifications: 
Frequency Range- 25- 15,000c.p.s. Input 
Impedance -I6 ohms. Power rating- 
I watt. Weight -18 oms. 

PRICE 5 Gns. P. & P. 2/6. 
(Junction box 15/- ex.: 

4.4440 

OUTSTANDING PRICE REDUCTIION 
THE B. & O. 
ST /M PICKUP 

COMPLETE 
WITH SP 11 

STE REOD YN E 
MAGNETIC 

CARTRIDGE 
.._._... .. 

mr A Transcription 
Pickup of out - 
standing quality 
employing a spe- 
cially designed 

counter-balanced and unique weight adjustment. 
Specifications: Length 1011n. from tip of Cartridge. Height Olin. 
Stereo/Mono Cartridge. 
Frequency Response: +2.5dB from 30 c.o.s. to 15 K.C. 
Output Voltage: 7tttV per channel at 5 cm /sec. at IOUs cps. 
Reputation: 20dB minimum. 
DC Resistance: 1250 ohms. 
Inductance: 200m11. 
Recommended Tracking Force: 2 to 4 grams. 
Compliance: 5 x 10 =6 cm /dyne in all directions. 
Stylus: Diamond, radius of curvature: 7th. 
Recommended Load: 47000 ohms. 9 I Gns. PRICE 2 Plus 316 P. & P. 

NEWS FLASH ! ! 
YET ANOTHER NEW ELECTRONICS CENTRE 

OPENING SHORTLY AT 
52, LORD STREET, LIVERPOOL 

WEST END: 18 Tottenham Court Road, W.I. 
(Premier Radio) 23 Tottenham Court Road, W.I. 
(Premier Radio) 309 Edgware Road, W.2. 

CITY: 109 Fleet Street, E.C.4. 
NORTH LONDON: 162 Holloway Road, N.7. 
SOUTH LONDON: 9 Camberwell Church Street, S.E.5 
CROYDON: 12 Suffolk House, George Street. 
BRISTOL: 26 Merchant Street, Bristol I. 
MANCHESTER: 20,22 Withy Grove, Manchester 4. 

Mail Orders and enquiries to Dept. P.W. 3 /'S Eden 

MUSeum 5929 0095 Half -day Sat 
MUSeum 3451 2 Half -day Thurs 
PADdington 6963 Half -day Thurs 
FLEet St. 5812 3 Half -day Sat. 
NORth 7941 Half -day Thurs 

.RODney 2875 Half -day Thurs 
MUNicipal 3250 Half -day Wed 
Bristol 20261 Half -day Wed 
BLAck Friars 5379 Open 6 days a week 

Grove, Holloway London, N.7. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' PULL GUARANTEE. PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM FAULTY EQUIPMENT NOR MANUFACTURERS' SECONDS & 
REJECTS WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE 

0A2 4/8 
OB2 e/- 
OZ4GT 4/8 
lAS 2/6 
145 b/- 
1A7GT 7/9 
1C1 41- 
102 6/9 
1C8 8/0 
105 8/2 
106 10/8 
1D5 6/6 

6BW6 8/9 
6RW7 5/- 
613316 8/9 
614 2/3 
6C5 4/- 
606 S/- 
8C8 81- 
OC9 10/9 
8010 716 
6C12 61- 
6C17 12/8 
60)60 18/- 

6X5 4/6 
6YOU 8/- 
61Z4 5/- 
7A7 12/8 
7116 1218 
7B7 7/- 
7C5 7/8 
7C6 8/8 
-DS 15/- 
705 15/- 
7116 14/8 
71)3 16/- 

20P5 18/8 
25A0G 7/8 
26L6 4/9 
2504GT16/2 
25Y5 7/9 
25Y5G 7/8 
25Z4U 8/6 
25Z5 7/0 
25Z60T 0/- 
278U 2318 
28D7 6/9 
30C1 6/0 

ACHI.DD8/- 
AC/PEN 

(51 17/8 
AC/PEN 

(7) 17/- 
AGSO 22/6 
AC/60/VM 

12/- 
ACTH116/- 
AC/TP 18/. 
AC/VP116/- 
ACVP220/5 

EAIi(8 6/8 
F.A(:U1 2/3 
EAF43 718 
EB34 1/- 
EB41 4/9 
EB91 9/6 
ERC3 00/8 
EBC33 8/8 
ER041 618 
EBUBI 619 
EBLJO 8/9 
ERC91 518 

911.37 12/8 
EL41 718 
EL42 718 
EI.81 8l8 
EL83 0/9 
EL84 4/8 
ELSE 7/8 
EL86 7/8 
ELIO 2/8 
EL95 5/8 
ELMO 27/- 
EL820 16/4 

KTZ41 b/8 
L63 3/- 
LX132 e/- 
LN309 7/9 
LN319 810 
LZ319 5/8 
LZ329 518 
LP2 9/6 
ME41 1512 
M1:91 12/5 
01094 3/8 
MHD4 8/- 

Q8156/15918 
I(1'1 6/9 
RIO 261- 
R17 17/6 
1118 6/6 
R19 6/8 
R52 9/- 
R01I240A 

64/- 
RK34 7/8 
8150 we 
6P4B 19/8 

U50 418 
1152 l6 
U76 4/6 
U79 5/9 
U84 10/6 
U101 19/0 
U107 17/6 
U191 9/8 
11251 9/- 
U281 8/9 
U282 18/8 
U301 11/8 

AF125 10/6 
AF126 101- 
AF'127 9/0 
BYZ131116 
ODO 6/8 
006 6i/0 
0014 1p 
GET102 s18 
GET103 7/- 
GET10410/- 
GET1061718 
081T11.118/- 

11)6 9/8 
1F1 619 

t3CH0 61- 
riCW4 24/- 

7117 5/9 
7R7 1218 

30C15 9/. 
30018 10/8 

ATP4 213 
Ay.l 619 

E6F80 6/6 
EBF'8:3 713 

E1.822 19/6 
ELL80 20/5 

MHLD61216 
ML0 5/9 

8P130 1/8 
8P41 8/- 

U3!9 9/. 
U339 9/8 

OET11O 6/9 
0ET114 8/6 

112 218 61)1 1/8 767 14/6 :311P5 5/9 AZ31 8/8 EBF89 6/8 L^M4 17/0 1184E 9016 8P42 18/6 11403 910 UET8721 /- 

1E3 2/3 8D3 9/6 7Y4 51- 30FL1 9I3 AZ41 6/8 1BL21 el- EM34 11/8 MSP4 10/- SP61 8/- 1!404 6/- OET873 913 

1FD1 6/0 6136 31. 8D2 6/8 SOLI 518 036 4/0 ECM 4/8 EMSS 10/- MU13114116 S1135 2712 U801 10/8 OET874 918 

1F09 8/8 6E5 9/6 9BW6 916 30L15 918 0319 5/6 1053 18/8 EM7l 1818 MX40 819 8011 5/9 114020 8/6 OEX36 3/- 
106 8/- 6E1 9/8 913.2 3/- 801'4 12/3 131-63 10/8 E054 81- EM80 818 N17 2318 141 9/- V'M134011/9 0E1136 10/- 
IHSOT 7/9 OP5 513 9137 718 30P12 7/6 Cl 1218 EC70 4/9 E0181 71- N76 01- TDD2 12/6 VM64B 191- UEX45 8/6 
1L4 2l8 6F60 816 1001 8/0 30P18 6/- (IC 12/8 EC81 27/6 EM84 6/9 N108 66/2 T'ÚD4 Il- Y'P-' 8/8 0E3164 1116 

1LA6 16/10 BFOGT 7/0 100'2 12/8 :IOPl9 1218 CCH35 12/8 RCN 818 EM96 8/9 N339 15/- TH4B 19/. VP2B 918 GEXR616/- 
1LD6 41- 6E8 6/- 10D1 7/- 30PL1 810 CK506 6l6 E(`OI 81- EM87 718 P41 8/6 TH'!1O 10/9 VP4 14/0 MAT100 719 

1LN6 4/6 6F11 17/0 101)2 1118 30P1.13 9/8 11.1 1918 EC92 816 EN31 10/- Plil 3/8 TH:30C 14/6 VP4A 114/6 MAT101 /6 
1N5OT 8/e 6112 3/- 1.01,1 10/- 30PL1412/8 C1.33 11/8 ECC31 7/8 EN91 5/8 PABC80 6/9 T11233 6/9 1;P4ß 60/6 MAT120 7/9 

119. 6/9 6E11 4/9 10F9 9/9 35A5 20/9 ('V11 2/8 E(C32 4/- EYSI 8/9 PC86 1018 PP22 6l- Y l'13C 71s MAT321 118 

Opio 4/8 8F14 23/8 10E18 9/9 35L6OT 619 CV03 10/6 ECC34 2117 EV81 718 PC88 14/7 TP'25 6/- VP23 2/6 OA5 6l- 
11'11 618 61,15 6/9 10LD3 818 35W4 4/9 CV45 14/6 ECC35 01- EY83 9/8 PC95 1118 T18.1020 17/8 1.I'41 6/- 0110 8l- 

1R5 41- 6F16 619 IOLD11 916 2533 1814 CV371 12/6 ECC:40 7/- EY84 916 P097 7/8 TY86F 11/5 v11133 9/9 0A70 31- 

164 6/- 8F17 12/8 10P13 B18 35290T 416 CYl 18/4 EC`CSl 8/6 EYBR 61e P(:CS4 5/8 LABC80 9/- VR75 211- 0A73 3/- 
186 3/6 6F18 13/6 10P14 11/6 35Z5GT 5/9 CY1C 6/8 ECC82 418 EY88 619 PCC86 6/9 UAF42 7l- V13105 66 0A79 8/- 
1T2 29/- 8F19 4/6 11D8 1718 39 216 CY31 6/9 ECC83 4/6 EY91 31- P(X188 10/6 U1141 1Q/8 VR150 4/I9 0A81 2/- 
1T4 2/3 61,23 813 11D5 17/6 40SUA 6/8 01 1/8 ECCe9 5/9 EZ36 418 PCC89 7/9 LBC41 9/0 VT81A 7I- 0A86 B/- 

1114 616 61'34 9/6 11E1 161- 416TH 161- 1M5 1810 E(X:85 6/3 F1Z40 518 PCC18910/0 1113C81 8/8 VT501 3/- 0A86 4/- 
1U5 6/8 61926 6/- 11E3 171- 42 6/- 1)42 10/6 ECC88 8/9 2341 8/- P0FE0 6/6 LfRF90 6/9 V11111 6/- 0A90 91- 

2A7 11/8 6F32 el- 12A6 2/8 43 10/- D113 6/- E(NJ91 8/- EZMO 819 POF82 6/8 UBP89 8/0 VÚ120 JO/. 0A91 61- 

2020 219 01'33 316 12A8 16/6 4520 16/- D77 2/8 ECC1891118 EZ81 4/- PC1,84 e/8 URLO 9/9 VU120410/- 0495 8/8 

21)130 7/- 606 2/6 12AC6 8/0 60A6 81110 DAC32 7/9 EC080418H E7.90 818 PCF80 7/9 CC92 618 V1.1133 7/- 04230 9/6 

2D'21 6/8 8118 118 12406 9/6 5U13.5 818 DAF91 8/8 8(32807 15/- i'C'4 8/9 PCF60510/6 UCU84 8/0 W21 51- OA^-11 18/8 

2P 818 
2X2 el- 

8J6G 2/- 
6J5G'C 419 

124E6 8/- 
121117 6l- 

5005 610 
50CD6040I9 

DAF90 6/9 
DCC90 6/9 

E0F80 e/- 
ECF92 818 

Ist:13 14IB 
P(13C 17/- 

PCL62 6/6 
PC1,83 7//9 

UCX186 6/8 
1.'CF8O 8/9 

W42 80/b 
W61M 2416 

OCl6R' 36/- 
O02'2 23/- 

344 3/9 8J6 3/- 12AH8 1019 SoLEGT 812 11114 12/6 ECFBR 11/6 FW4/3006/8 PC1.84 7/- UC3121 8/8 W63 30/0 0123 57/- 

3.1.5 6/9 6J70 4/8 12AT6 4/8 59K11 14/6 DD41 10/8 l:('F804241- 1W4/3008/6 PCL85 7/6 UU114'2 7/- W70 3I8 (1025 121- 

3B7 bl- 6J7UT 7/- 124T7 3/8 53KU 14/8 DUT4 81- E(H:3 23/3 OTIC 9/9 PC166 0/9 U1:1181 e/8 W77 2/0 OM 861- 

300 8/9 8.18 12/9 124116 619 7^ 6/6 DET'25 7/6 EC1121 9/9 0I/b0 661- l'C1.88 12/0 0(21.12 7/5 W81M 519 OC28 84/6 
3Q4 613 6K6OT 6/8 12AU7 4/8 77 6/- DI'33 616 P1C033 29/8 I 2SO 7/- PFIN4DI) I'C1,83 8I8 W161 28/9 0020 25/8 

3Q5GT 7/. 
384 4/6 

6K70 1/3 
6K7OT 4/- 

I2AV6 616 
I2AX7 4/8 

78 4/9 
8o 6/3 

DFOIi 19/- 
1)P72 30/- 

ECIF36 818 
ECH42 7/8 

(1Z:12 7/6 
GZ33 17/6 

25/- 
PEN40DD 

l'F41 819 
UF42 919 

W107 10/8 
W720 17/8 

OC3.i 18/- 
OCSO 81/8 

3V4 6/11 61480 88 124Y7 9/9 8:I 2918 UF91 2/3 E("Hßl 6/9 (77.t34 10/- 241_ I F`0 012 X14 7/9 0141 81- 

4D1 3/9 6KSUT 7/9 12BA6 519 83V 8/- 01,911 5/9 131183 6/6 11237 14/8 PEN45 7/. UP85 6/9 X18 4/9 0C43 5/- 

51340V 8/8 61:25 241- 12BE6 4/6 85A2 8/6 1)F'97 10/- EcHS4 9/0 1130 6/- P1N451)0 U FM6 9/- X24 16/8 O(143 12/6 
5T4 7/- ELI 10I- 128117 61- 90AG 67/6 1)13II 16/8 ECL80 61- H83 6/2 12/- t'F89 6/- X41 101- 00'44 8/3 
51:40 4/6 6100 8/6 1211 1619 90AV 87/8 D1163 4/6 ECI.42 7/- HABC80818 PEN46 412 111.41 819 X61 813 OC44PM11/' 

5Y'40 710 6I.6M 9/- 12I160T 1/8 99C(1 42/- DH76 3/8 F1C1.83 918 lIL2 718 PEN3S31018 I1F.44 9g/8 X63 6/9 OC45 BI- 

5Y3GT 410 6L7uT 4/8 12J6UT 2/8 90CV 42/- 1)1177 816 E('LH9 8l9 111.130 4/- PEN463UD Uldó 3/e X64 4/8 OC43P14110/- 

514 9/8 61,17 12/6 17J70P 7/8 90C1 .18/- 111181 8813 111'6 20/8 R1.33 11/6 10/- ULM 91- X05 510 0065 22/6 
523 71- 61.18 101- 12115 10/- 15(1R' 16/8 1181101 86/- F7F'9 20/6 111:23DD61- PENA4 7/- UM4 1512 X66 7/3 OM 661- 

534 71- 6119 99 12K7C:TBIO 1501:2 416 0H10718111 E122 8/8 111.41 3/5 PENB4 UM3418/10 X7RM 9/- 0(70 6/6 
6/301.2 88 6L0:3 6/6 13K8(:'l' 9/- 161 18/- Ilka_ /9 EB:16 3/8 HId1UD2/8 28/11 I1Mn0 112 X78 20/8 O('71 8/6 
13A8G 5/9 6LD13 7I- 12Q70T 3/0 1861]'f84/11 0k40 16/0 EF'37A 8/- 111.4.21414816 PEN/DD U1110 6/8 X79 27/- O('72 8/- 
6.437 4/- 61.1329 5/6 12947, O/g 2158(I 6l8 UKOI 4/- F:P80 8/9 HLIE3UD 40'20 17/8 1:1 .1 7I- X6I81 8911 OC'7a 161- 

R.4('7 31- 6N70T 5/- 1'!8(7 4/- 12O13 30/a DK92 819 EF4o 8/9 14/6 l'L3:1 9/- l'l'); 9/- 3: ill 28/8 0(14 81- 

6AG5 2/6 6P1 0/3 l'28117 3/- 301 80- UK96 6/0 14F4t 618 11X3110 26/- PL86 8/- 1'1%7 /8 Xlo9 201- OC7:1 81- 

6AG7 5/6 13'25 8/9 128117 3/- 302 10/8 1)L33 7/- Ei''42 4/9 HV3t2 818 P1.:36 16/- 1.Cy 11/6 Nue 98 0376 8/6 
6AJ5 8/8 6P20 9/- 128.17 61- 1103 16/- 1)1:15 618 2F'50 2/6 HVR2A 819 P1.81 6/9 l'U'1 6/8 X119 8/8 OC77 19/- 
(iAKS 4/9 6P28 11/6 129K7 5/- 3(11 16/- DInl3 8/9 EF'34 81- IR:3 5/6 P1,82 b/ L U12 4/- X142 71- 0076 8/- 
6AK6 12/6 13Q70 4/6 12307 SI- 305 131- Dim 151- E673 61- 1W4/350 5/8 P1.83 013 i'YIN 10/3 Y(I3 6I- 0081 4!- 
6AK8 5/6 6Q70T 7/9 128E7 61- 306 13/- 1)I,72 161- EP6O 3/9 IW41500 0/- PL84 4l8 1'Y'21 81- Y65 6/- 00911) 4/- 
8AL5 2/8 6R70 5/9 12U6U 7/- 866A 12/8 UL75 30/- EF83 919 KBC:1.2 24/4 PL5U0 1619 11Y41 4/2 Z63 4/8 OC81M 01- 
OAMS 2/6 6137GT 11/- 12Y4 2/- t6'!2 12/8 Dltr! 416 EF85 4/6 KF35 12/6 PM84 9/3 C'Y85 6I- 7.611 712 OCBo_ 101- 

6AM6 8- (36A7 519 131)1 6/- 4033 101- DI: (4 0/3 RIME 61- KL36 11I8 l'T13 101- Ul0 9/- Z77 2/- UC83 8/- 
6AQ5 619 66C7 410 131)3 5/8 4067 71/- D1:1a 8/- EP.99 4/- KI.1.:32 21/7 PX4 91- U19114 7/6 2739 81- 00:84 8/- 
óAltti 01- 6807 4/6 14136 20/9 :176:3 7/8 DI.;uI 519 1:F91 81- KT2 6/- PX25 11/8 1110 19/- Z749 8/0 00139 121- 

6AT6 3/9 68117 e/- 14117 9/8 7193 1/6 0L810 1016 EF92 2/6 KT8 161- PY31 6/- U17 61- Z759 881- °C140 19/- 
84U8 612 8847 4/6 15132 81- 7475 219 DM70 6/- EF97 11/8 KT82 4/9 7Y32 0í6 018120 8/6 Trwlrirton 0C170 8/6 
6AV6 618 08E7 4/6 18 1216 A13I4 20/- UM71 9/9 EF98 10/- KTSBC 4/- PY3:3 8/5 1'19 48/6 and diodes OC171 9/- 
6880 2/6 1i3L7 6/3 10 1018 A('042 23/3 DW4e3508/6 10183 7/. KTSO 29/1 PYßO 6/- U22 619 41129 4/6 OC200 10/6 
6BA6 4/8 68N7 41- I9AQ5 718 AC044 9/- ÚW415008/C EF1S4 7/- KT41 718 PYBl 419 I'!4 12/6 AC107 14/6 00201 29/- 
611E6 419 6997 61- 19B0002016 AC2HL 10/6 )YMr, 718 1411090 7I- KT44 5/- PY'8.2 419 U25 8/0 AC127 9/6 OC'!03 141- 

6BGOG 13/8 68117 1216 19111 61- AC24c4 11/8 DY87 81- 1K2 86r11 ETU 619 PY83 5/9 1.26 7/6 AD140 261- OCP71 17/6 
EBRO 5/8 8887 8/- 2001 101- AC2PEN/ ESOF 841- EK32 6/9 KTO3 3l9 l'Y88 7/9 U31 6/9 AF111'2 27/6 ORP12 1218 

611,16 5/8 6U4aT 8/6 2002 811- Dit 12/C E83F 24/- E1,2 19/8 KTOO 1213 PY800 8I- U33 13/6 AF114 11/- 8X641 10/- 
6205 416 BU50 5/- 201`2 11/6 AC4PEN ff80(13 10I- F11.32 3/8 KT74 12/8 PYBOl 818 C35 10/8 AF115 1018 182 12/6 
613Q74 7/0 61170 7/- 20L1 12/8 27/2 E1806 16/8 E433 619 KT88 28/- QP21. 51- U37 29/- AF116 10/- T83 16/- 
68E7 2/8 6V60 8/9 20P1 18/6 ACOPEN/ E1148 1/9 EL84 818 KTW61 4/9 QP22B 12/8 U4S 5í9 AP117 Olé Y'10116A121- 

613118 91- OVEGT 5/8 20P3 12/- DD 23/8 F:A30 1/6 F.L33 10/- K'IY4'fi2 516 QP23 51- U45 15/6 AF118 201- X 4103 19/6 
69187 20/- 6X4 3/9 20P4 1818 ACOPEN 4/9 EA711 8/8.111.30 819 KTW03 8/6 Q8759010/8 147 818 41`124 11/- X4103 15/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSé OR BOXED, BUT MUST ßE NEW 
METAL RECTIPIERB. DRMIB 13/ -. DR11213 and DRM38 16/6. LW7 21/ -. LYt'15 24/ , RMO 7/11. 14911 613. 13112 8I6. 11M3 7/0. 11914 12/9. 13105 1718. 1448 

17/6. 14497 19/8. 144100 23/ -. 14.4124 8/8, 14A1ß3 86/6. 140130 31 /-. 148261 11/6. 1OC101 16/9. 111RC.1.1.10.1 8 / -. 13C31 21 / , 111R13.2.2.8.1 11 / -. 16RF: 2.1.6. 

8 /8. 10814.1.1.8.1. 4/ -. 18RA- 1.2.8.1 11/, FC110 0 / -. P0124 18/0. 663 10/6. C2D B / -. 813/40 9/ -. C30 111 -. Ú3B 14/8. R2121/ 4/8. Q3 /4 3/7. K3150 101E 

ELEOTROLYTICB. Can types: 32 o 32/450v. 5/9. 50 x 50/350v. 7/ -. 64 x 120 /350v. 8 /3. 60 x 250/275v. 9/8. 100 x 400/275v. 12/8. 100/275v. 8 / -. 200/075v. 4/- 
]00 x 200/275v. 9/0. Tubular types: 8/450v. 1 /0. 16/450v. 2/9. 32/450v. 3/9. 8 x 6/450v. 9 / -. 16 x 16/450v. 4/ -. 32 x 32/350v. q/ -. S x 10/450v. 3/9. /2/750v. 3/- 

!BULLARD MldEet sllieon rectifiers. Types 64100. Ontpnt 250 volts t amp. No larder than a shirt button. 71- each. Serles Ilmitind resistance 1,6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Terms of business,-Cash with order or C.O.D. only. Poet /Paoling 6d. per item. Orders over £S poet free. C.O.D. 3/6 extra. All orders cleared day 0/ receipt. Any 

parcel Insured against damage In transit for 6d. extra. We are open for personal shoppers 8.30 -5.30 p.m. flats. 8.30 -1 p.m. Complete Rat of modern and obsolete 
elves, resistors, condensers, tramformere, potentiometers, microphones. etc. with terms of business, lid. Please enquire for any Item not hated with 6.Á.E. 
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SURBITON PARK RADIO LTD. 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE and INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS 
MARTIN RECORDAKITS 

Dep. HALF TRACK 
TAPE AMPLIFIER FOR STUDIO DECK with ready 
wired printed circuit, control and input panels, mains 
and output transformers, knobs, plans, screws, etc. 
EF86, ECC83, EZSU, E3185 and 2 EL84. 3 watte 
output. Magic eye, Radio and Mic. inputs, ext. spea_ 
socket, tune and monitor controls- Can be used as au 
amplifier £11.11.0 24/- 
COLLARO STUDIO DECK. Very latest model, 3 speeds, 
lin spools. 210,19.8 22 /- 
CASE for above with 8 a lin, speaker, two -tune grey 

COMPLETE KIT with tape 
25..0, 

pe. and microphone. 68 ¡- 
QUARTER TRACK 

COLLARD STUDIO DECK fitted with Marriott X" 
heads 217.17.0 37/8 
TAPE AMPLIFIER FOR STUDIO DECK as described 
above bot quarter track 212.12.0 27/- 
CASE with speaker, two -tone grey 25.5,0 
COMPLETE KIT with tape and microphone ....235.0.0 70/- 

BRENELL TAPE EQUIPMENT 
DECK Mk. 5 Series 2, half track, 4 speed 232.11.0 
AMPLIFIER for above with power pack- - . , 228.0.0 

66/- 
52/- 

ffi 

12 

8 

12 

12 

12 

12 

12 
12 

Mthly. 
pmts, 

of 

19/- 

27/3 

48/2 

29/5 

20/8 

58/2 

54/- 
43/2 

MARTIN AUDIOKITS 
The new Martin All Transistor Ten Watt Amplifier 
Kits represent excellent value for money. Each unit le 
complete, requiring only to be connected to the neat. 
We show the misst popular units here. Others are 
available. Leaflets on request. 
UNIT 1 -FIVE INPUT SELECTOR. Size 35 a Sin. 
Mag. PL', Crystal l'l', Radio, Mie., Tape head, 9 -15 
Volts. Must be used with unit 4 02.7.6 
UNIT 4- PRE- AMPLIF1ER AND CONTROL 65 a 24in. 
Volume onlofO, bass and treble controle, 9-15 volts. 
Must be used with unit I 23,2.6 
UNIT 7 -MAIN AMPLIFIER 10 WATTS 6 transistor 
transforurerless push -pull output. Mounted on heat sink. 
19 ohms output. 24 Volts 28.I2.6 
UNIT 8 POWER SUPPLY. 24 and 9 Volts. Heavy duty 
transformer, rectifier and smoothing 22.15.0 
CONTROL PANEL for units 1 and 4 10.6 
ALL FOUR ABOVE UN Al WITH PANEL. 15 ohms 
outpost 215.8.0 
UNIT 5 MAIN AMPLIFIER as Unit 7, 3 ohms outpost. 
24 Volts 25.12.8 
UNIT 6 POWER SUPPLY as Unit 8 for use with Unit 5 

12.12.6 
ALL FOUR UNITS 11456) WITH PANEL 3 ohms output 114.5.0 
STEREO VERSIONS NOW AVAILABLE. 
DETAILS ON REQUEST. 

Dep, 

38/8 

2Sß 

8 

12 

12 

Mthly 
pmts. 

of 

2613 

28/7 

GRAMOPHONE UNITS, MOTORS, 
Decca Deram Arm and Plug -in Shell 25.5.0 
Desna Deram Transcription Cartridge 14.14.6 
Derma Deram Auto Cartridge 13.13.6 
Garrard SRP10 with Mono cartridge, single player 

25.9.11 
B.S.R. ÚA14 with Tt'.9 Mono Cartridge, 4 -speed 
changer 110,19.6 
Garrard Autoslim, Mono cartridge, 4 speed changer 

£7.17.0 20/- 
Garrard AT6 Autoslim de Luxe, TCS Mono cartridge 

111.9.0 26/8 
Garrard 4H /F with Mano cartridge £17.0.0 34/- 
Garrard Lab Type "A" Transcription auto- changer, 

with Mono cartridge 119,14.9 39/8 
Garrard 301 Strobe 122.0.0 44/- 
Philips Aá1018, Stereo cartridge, will change 

tole (adaptor lob extra) £12.12.0 27/- 
Goldring OL58 with arm, less cartridge 217.1.9 36/- 
Goldring GL70 with arm, no cartridge £27.9.4 55/- 
Goldring "88" Transcription, no arm 818.18.5 41/- 

PICK -UPS 

20 /- 6 

9 
12 

12 
12 

12 
12 
12 
12 

23/3 

22/8 

24/9 
28/2 

32/9 
38/8 

20/8 
28/2 
45/8 
31/1 

ARMSTRONG - NEW TUNER AMPLIFIERS 
MONO 

AF208 A.M. /F.M. Radio chassie, Gass and treble control* 
P.1'. lupute. etc 221.4 -u 48/- 
227M A.M./ F.M. Radio chassis, IO watts 23218.0 70/8 
223 A.M./ F.M. Selì-powcred (Tuner only) ,. 128.15.0 57/8 
224 F.M. only, Self- powered Tuner 222.10.0 45/- 

STEREO 
227 A.M. /F.M. Radio chassie, Stereo gram 10 watts 
each channel 248.15.0 
228 A.M. F.M. Radio chassis, Stereo gram, 10 watts 
each channel, Filter, Magnetic pick -up, etc..... 258.0.0 

OTHER TUNERS 
Tripletone F.M. Tuner, less power 113.19.6 
Tripletone F.M. Tuner, self -powered 015.14.8 

97/8 

112/- 

28/- 
31 /8 

12 
12 
12 
12 

12 

12 

12 
12 

34/10 
56/1 
47/9 
37/4 

81/1 

93/2 

23/2 
26/1 

STEREO AMPLIFIERS -VARIOUS 
Armstrong 222 Integrated, IOW per channel..127,10,0 
Dolci GA505, integrated 218,18.0 
Rogers Cadet Mk. 2 with pre -amplifier, 4 ECLH6 
valves 128.15.0 
Leak Stereo 20 Main amplifier £30.9.0 
Leak Varislope 2 stereo pre -amplifier 125,0.0 
Quad 22 Stereo Control Unit 225.0.0 
For Quad Main Amplifiers see Mono section. 

55/- 
40/8 

53/8 
84/8 
50/- 
60/- 

12 
12 

12 
12 
12 
12 

45/8 
31/1 

44/5 
50/3 
41/8 
41/8 

MONO AMPLIFIERS 
Linear L45, 3 watt, 3 valve £5.19,6 
Linear Diatonic, 12 wat t, suitable Mic. or Guitar 

012.12.0 
Linear Conohord, 30 watt, ideal Guitar amp., with 

218.0.0 
Dule GA5, tut a grated a mp., l watt, FlLö6 valve 113.2.6 
Dulci DPA15, 15 watt with 2 -calce pre -amp, 
Tripletone Hi -Fi Major with pre -amp. Suitably r 
Guitar or Mic. etc, x15.18.9 
Leak TL /12. Ill watt Slain amp. only 218.18.0 
Leak Varislope Mono pr..- amplifier 215.16,0 
Quad, I.; oat t Stain an,plì lìrr om I o 222.10.0 
Quad. I' '- -am,plitier. M,m, 119.10,0 

27/- 12 20/8 

861- 12 29/10 
28f6 12 21/8 
52:8 12 4818 

35¡11 12 26/1 .., 3. 

3170 12 
45- 12 37)4 
891- 12 3214 

JASON F.M. AND TV SOUND TUNER KITS 
FMT1, , ,, plie with 4 RF'JI yalres 17.4,0 
FMT2, lesa. power, complete with 4 F:LNu calves 

29.4.6. 
e with 4 EF80 and I 

211.4.8 
al ve.. Is. power 410.19.0 
ill all valves... _412.19.0 

sound, self -powered, all 
215.12.8 3378 12 25/8 

power, all calves 111.0.0 2R1- 8 27/3 
kits- Available separately. 

FMT2, with power. complet 
F;' /. +u 
PMTS. Fringe. complete with v 
FMT3. with power, complete w 
JTV /2. switched P.M. uml TV 
calves 
Mercury II, a..1T' d but less 
Instruction book included in all 
2/6 switched 3/8. 
JTV /2 ready built, etate channels 122,5,0 4418 12 38/11 
Monitor, ready built as Mercury 11 116,15.8 8318 12 . 27/9 

20/6 

201- 9 20/0 

224 9 24/9 
221- 8 27/3 
28.'- 12 2118 

LOUDSPEAKERS 
Goodman. Ariette 25.5.7 
Goodman. Axiom 10 26.5.11 
Goodman 5K /20 /XL 27.7,0 
Goodman XO 5000 cross -over 22,0.11 
Goodman. Axiom 201, 12in. unit 110.17.4 
Goodman Axiom 301, 12in. unit 215.4.6 
Wharfedale Super S /RS /DD x8.14.2 
W.B. HF1012 loin 44.7.6 
FANE 12in. Unit. 20 watt 25.5,0 
Wharfedale W12 /EG 12in. 15 watt Lead Guitar 
speaker x10.10.0 
Wharfedale W15 /EG 15io. 15 watt Bass Guitar 
speaker 117.10.0 
Wharfedale Super 10 /RS /DD loin- high quality 
unit 110.18.0 
Wharfedale RS /12 /DD 12ìn. 13 watt HI -Fi 111,10.0 

- - I - 
22/5 12 17/11 
3G/8 12 25/3 

21/- 12 17/5 

38/- 12 29/- 

23/8 12 17/11 
2718 9 24/9 

EASILY REACHED BY FREQUENT FAST TRAINS 
FROM WATERLOO TO SURBITON 

SURBITON PARK RADIO LTA. KIN 5549 

48, SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY 

Order for Cash, C.O.D. or Terms 
Hours 9 a.m. -6 p.m. (i p.m. Wed.) 
Open ALL DAY Saturday 
Established 30 years 
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Lewis 
have the 

_= Cabinet 
= IIIII111 IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII 

zor you 
= We can supply any cabinet 
21 to your own specification 

This is only one example of- 
THE LARGEST RANGE c 

P. OF CABINETS IN THE 
- COUNTRY 

Equipment is also our 
g speciality. 

The Lowboy 
Price 27 gns. 

= A 

jiiiuiIIIIIIiiiiiiiiiiiiIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiIIII ,` 
_-- 

a 3D radio a:1= .5. 

I60(P84) Chase Side, Southgate 
London, N.I4, Pa13733!9666 

Fa CATALOGUE ç 

Send today for the new ç 
Lewis Catalogue 

E Designed to assist your choice of 
E cabinet. _ 

Sent absolutely free. The new Lewis E 
= Radio Cabinet Catalogue -the roost = = comprehensive over prepared. Choose E - from 49 different Models. 

Please send your new free 24 page 
E. 

- Name __........_ .._.,,,._,,....,.,,....w 

Address ..,..._. _._,_ -. 
= _ 

E BLOCK CAPITALS PLEASE E 
M7111111111IIIIII1111IIIIII11111111111111111111h111U1111111r1 

L 

S colour cabinet catalogue. 

PRACTICAL WIRELESS A,:gust, 1964 

PADGETTS RADIO STORES 
OLD 'TOWN HALL, KNOWLER HILL 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

Motors removed from WashingMachines 
Fully guaranteed, 230 volt, t h.p., 25/ -. 
Carriage 8/-. 
Hoover Motors 161 h.p. Complete with 
Drive Pulley. 15 /, Carriage 6 / -. 
Hoover Pump, 7`6. Poet 2/8. 
New Boxed Drive Unit Type 114. Com- 
plete with 5W4, 6L6, VS210 two EF50, one 
VR02 valves. Also 25 cycle tuning fork. 
Housed in very nice case, 15 / -. Carr. B.R.B. 
7/8. 
New 12in. Speaker with Built -in Tweeter. 
28/8. 3 ohms. Post free. 
Mark III Army Set, Type 19. Receiver side 
bench tested on phones. Sets as new, SOI -. 
Clean condition. 32/ -. Carriage S.R.S. 10/ -. 
Simple drawing with each set explaining pin 
connections for mains operated power pack. 
This set will not transmit. 
New Valves Ex Units. POST FRET.. 
66I 7 1/13. eachgh. doz. 2/ -. 6K8 2/6 each. c. 

PP3 /9506(PX4)g5 /-. AC2PEN (PEUNA4 21 
5U4 3 / -. 8V6GT 4/8. EF91 119. EL91 1/ 
6F8 2/ -. 5Z4 5/6. 5Y3 4/6. 6X5 4/8. EF50 1 -. 
8/- doz. ARP12 1/8. for 5/6. box of 50 19/, 
ET66 I - ARTP2 2/ , ART4 21 -. APP37 

I 
-. 

ARS 2/ -. T4 0I -. 054 new boxed, 1 /3. 
18 Channel TV Sels. 141n. untested 30/-. 
Barr. 10/ -. í71n. untested 50 / -. carr. 10/ -. Well 
packed, sent at owner's risk. 
T.V. Tubes. Complete rebuilt and re- 
faced. 12 months' guarantee. Sizes up to 
17tH. Special trade price of 75/ -. Carr. and 
Ins. 7/8. 

RECLAIMED TUBES 
Mollard 12 and 14, Mazda CRM141 -2 at 17/ -. 
carr. 7/6. Mullard and Mazda 17ín., 30/ -. 
6 months' guarantee. 
P.M. Speakers. Guaranteed ex T.V. Sets. 
61n. round. 6 x 4in. Rola and Plessey, Philips 
5in. round, all at 3/- each. Post 2/ -. 6 for 20 /- 
post paid. Goodman 7 x 410.. 5 / -, post 2/ -, 
81n, round, 6/-. post 2/ -. 
Valves Removed from T.V. Sets. Tested 
on a Mollard Valve Tester and are 100% as 
new. Three months' unconditional guaran- 
tee. POST FREE. 
ECL80 2/- 20D1 3/- PL33 4/- 
ECC82 31- 20L1 5/- PL38 8/- 
EY51 2/6 20P3 5/- PY80 51- 
EBF80 4/8 20P4 8/6 PY81 4/- 
Eß91 9d. 20P1 5/- PY82 5l- 
EF91 . 9d. 5325 5/- POF60 4/6 
6SM7 2/6 53801 8/6 PCC84 4/6 
6F1 1/- U281 5/- B38 4/- 
6F14 5/- U282 5/- N37 5/- 

6F15 6/- U329 5/- 6U4 5/- 
KT36 5/- 6P25 3/6 

1ÓF1 j%_ PL81 5/- 6K25 5/- 
10P13 5/- PL82 5/- 6P28 3/- 
10814 5/- PL83 5/- PZ30 5/- 
EF80 1/8 or 10 /- per doz. Grade II EF80 
for test purposes 4/- per doz. 

RADIO /LOOKS 
TELEVISION & RADAR ENCYC. 

Published 
USTRIAL TELEVISION 

Published 

9/6 

Published Price 15/ -. Book Bargain 4/6 
STEREO FOR BEGINNERS 8/8 
HI -FI FOR BEGINNERS 8/8 
SOUND & CINE FOR BEGINNERS 8/6 
AUDIO & ACOUSTICS by Briggs 11 /8 
MORE about nLoudsppeakers by Briggs 9/6 

ATßAGLANCE Valve 
Handbook 

T.V. 
818 

Tube equivalents 
TT 

4/- 
OSCILLOSCOPE Book 5/8 
USING an Oscilloscope 7 
OSCILLOSCOPE Equipment 5 6 

MULLARD SRtet.Trans Transistor Cirets. 173Ìgg6 

EXTRA Equipment Tape Recorder 6/8 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Novelties 5/8 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World" 8/6 
BEGINNER'S Guide to Radio 8/6 
MODERN Transistor Circuits for 

Beginners 81- 
ABC of Transistors 5/6 
ABC of Ultra Soutes 5/8 
ABC of Magnetism 5/8 
ABC of Missile Guidance 5/6 
All hooks include postage. List S.A.E. 

SELRAY BOOK CO. 
50 HAYES HILL. HAYE8, BROMLEY 
KENT. Tel. HURstway 1818 

BRAND 
NEW 
A.C. MAINS 

5 VALVE 

SVPERHET 
RADIO 
RECEIVERS 

Housed in beautifully styled cabinets offering 
terrific performance and very high Quality 
reproduction. Built -In ferrite rod aerial for 
reception of all your favourite programmes. Full. 
guaranteed. 
YODEL 55 (as ills,.). Covers Medium, Lone and 
Short waves. Size Btl,,. w. x 3¡iu. rl. s 4 /i,,. h. 

PRICE ONLY 67.17.8. P. a P. SIG. 

MODEL 
wav?losiv. 

SI,, 
circuitry 

0 

to cover, 
1,. 

II. PRICE ONLY 84.14.6. P. ,t P. 5 di. 

SPECIAL OFFER 
LIMITED QUANTITY 

HIGH GRADE TWO -STAGE GRAM 
AMPLIFIERS 

Made by very well -known manufacturer. 
. t,nbc -w.nmd mains transformer bull) 
,,;.. sie) with tapped primary, full wave 

owlet] rectifier. and Mollard PC Ls° 
p,.ntodr valve. 3 watt. output. Separat.. 

and column controls. Overall sloe filin. wid, 
301. deep c ills. high. Each amplifier Brand 

S,w ami tented and supplied complete with 
valve, 3 hm nput transformer and knob.. 

PRICE 49/8 P. & P. i /-. 
Suitable sin. x Sin. Speaker 1016, plus 2/8 P. h I'. 
(Ideal as an add -on self contained Audio unit for 
our MKl or ?SKI FM Tuner). 

BRAND NEW 3 OHM 
LOU DSPEAKERS 

2 In., 19/9; 5ín., 1216; Biin., 16/ -; 8ía., UP.; 
101n., 26/ -; 121n., 27/6; (121n 15 ohm SO M. 
10in. x Bin. 261 - 
latest type 'B.M.I. 135 x Sia. with high aux 
ceramic magnet, 11,000 gauss. Aluminium centre 
cone. 10 watts. 50 cis to 10 KO., 4$! -. 
P. a: P. up to etn. 118; over BIn. 2/6 per speaker. 

SPECIAL OFFER I I 

BRAND NEW HEAVY DUTY 16 in. SPEAKERS 
Response 45 rle-13 kc /e. Ifin. voice coll. Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium Dame. 
These are current production by world famous 
maker and as they are offered well below Sat pelee 
we are not permitted to disclose the name. 
LIMITED NUMBER ONLY. UNREPE 
ABLE AT 89/6. P. A P. 11-- 

SPEAKER AND CABINET FABRIC 
Oatmeal or Red and Gold S pair tor speaker 
and cabinet covering, also Red Resine for cabinet 
covering only. All 541n. wide and usually sold at 
35/- yard. 
OUR PRICE 13/6 per yard length. 
plus P. & P. 119. (Minimum order 1 yard). Send 
S.A. E. for xanipbs 

BARGAIN OFFER CORNER 
ROLA °ELFBTION. Approx. gin, x tlin. 3 ohm. 
Middle register speaker, 10 /6. P. a P. 2/0. 

MAINS TRANSFORMER 
Drop then type. Tapped primary 110v., 200v. 
220x., 240v., 320.0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core. Stack size 3íx 2f x 
1fln. Weight 4 Ibe. ONLY 16/ -. P. & P. 9/6 
ACOS CRYSTAL MIKES. High Imp. For desk 
or hand use. High sensitivity, 11 /6. P. & P. 116. 
TIM, CRYSTAL STICK MIRE. Listed at 451 -. 
Our price 1818, l'. & P. 116. 
T.C.C. SUPPRESSOR CONDENSERS. 250 v. A.C. 
.005 + .005 x .1. In tubular can 1íín. long x 

lin. silo. 2 for 31 -. Poet tree. 
TRANSISTOR DRIVER and O/P TRANIPOR- 
MERB. (Tapped 3 ohms and 15 clime output). 
plus 4 suitable Transistors giving approx. 1 watt. 
output, 801 -. P. & P. 2/ -. 
CONDENSERS. 5,000 mFd. 12 v. wkg. Size 
3 x I In. ilia. 2/- each. P. a P. öd. each. 
BRAND NEW PLESSEY 12 v. 4 pin aons -no 
vibrators. Type 15 1.4013. ONLY 8/6. P. & P. 
110 each. 
8 -PUSE BUTTON SWITCH UNIT. 4 single pole 
changeover on each push- button. Approx. 
3 x 11 x fin. An aneolnte Bargain at 4/6 each 
P. & P. I / -each. 
MARCONI QUARTZ CRYSTAL TYPES ZED. 
Still available as previously advertised. 

Harverson Surplus Co. Ltd. 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Ils gord aor 11i -1'i 
rr,ruduet iota of 

records A.C. Mains 
uperal ion. Ready 
built on pia" eil 
heavy gauge metal 
dhaaaia. size 

h 

n. 
W. X Baud x 4Iin. h. 
Inc orp "rat es Ell 'x:3. 
E1,84. EZOO valves, 
hem e sbos double - 

und mains transformer and output transformer 
matched for :3 Shut speaker, separate Bass, 
Treble and volume controls. Negative feedback 
line. output 41 watts. Front, panel can be 
detached and leads extended for remote mounting 

'controls. 
The HA34 has been specially designed for us and 
our quantity order enable, us to offer them 
complete with Imam, valves, &A5.° st t'. P. 
etc., wired and i1,41.11 for only 4,1f 

TAPE DECKS 
COLLARD STUDIO DECK. £10.10.0 plus 5/6 

rt. and ins. 
H.S.R. MONARDECK, Single speed, 3liu. per 
sec., simple control u , spools, £8.15,0 plus 
510 Carr. and ins. (Tapes extra on both.) 

STEREO AMPLIFIER 
Incorporating 2 EC'1.S2s and I ERH0 heavy duty 
double -wound mains trauaforruer. Output 4 watts 
per channel. Full toue and volume controls. 
Absolutely complete. 

FEW 
ONLY 

BBARI:AIN PRICE 
89/6 P. & P. 51- 

Aleo available complete with two x x 5in. speakers 
fur only £510.8. P. & P. tile. 

6 TRANSISTOR AND DIODE 
SU VER H ET 

A first -class :, ve bands transistor eupherhet 
Printed ci cuit panel h size x; v 2111.1. :3 pre- 

aligned I.E. transformer.. High -gain Ferrite rod 
aerial. All First -grade transistors. Car aerial 
winding. Push -pull output. All pasta supplied 
with simple instruct isolo. 
All parts sold separably. Set of parts if purchased 
at one time. 
ONLY £4,5.0 f'. & P. 

35 OHM SPEAKERS 
Suitable for va e. with abus _in. Iloodlnane. Ideal 
replacement for most pocket portables. 8/8 
3 1fu., 12 /8; 5in., 17/6; 7 x flits, 21/ -. 
P. a P. 1/6 per speaker. 

Portable CABINET 
Size appron. 91 x 6; x 31í1h. Suitable for above 
uaiug 31i1. speaker, 25 / -. P. ,t P. 2 - -. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 1.F. transformers, one oscillator coil, une driver 
transformer and wound Ferrite aerial (med.. long 
and aerial coupling). 32 /8 cauplet e, post 11- 
6 transistor printed circuit board tu match, 8/6. 
Post 9d l'in; uit diagram I /6 extra. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Pair) 15/- 

OC71 5/- 0072 6/- 01'76 e/- 
PXA101 8/6 '(A103 6/6 V15110p 12 /6 
Set of Mollard 6 transistors, 0(:44, 2-01'45, 
0(2810 matched pair, ()Col, 25 / -, 

EDISWAN MAZDA 
R.F.1 Packs 1 -PS A102 Mixer: 2- PXA101 
I.F. Amp.: t Equip. 01144 and 01'45) 10/6 
R.F. '2 Pack: 2- PXA101 I.F.: -PX A102 Oec.: 
1.-- PXA102 Mixer 12 /6 
L.F.si Pack: Consisting of l'X RI 1:3 Driver. 
Matched pair PX('17l. mounted complete with 
heat sinks (Equiv. OI'SID and 0081) 12 /6 AI.I, TRANSISTORS POST FREE 

QUALITY RECORD PLAYER AMPLIFIER 
A tup-qualily ,nl player nhpiibst. 

.. 1. 5 ;in. h.'i'his amplihei (whin i. 
xr.lwsu a -29 gn. ised played cohpluys F.CC8 

111.84. EZd valves Bass treble mid volume 
ont roll. Complete w st il output transformer 

tialchrd for l ohm speaker. Ready built and 
ested. 

PRICE 69'6 P. & P. 316 
ALSO AVAILABLE. Bunutesi on board with 
sot put tlan.iorser and tin. speaker, ready to 
lit into cabinet - below. PRICE 89/6. P. ,f F. 4/0 

QUALITY PORTABLE RECORD PLAYER 
CABINET 

1 -neat motor board. Will take above amplifier and 
B.S.R. ,e GARRARD Autochanger or single 
Record l'la cr cuit. Size 18 x 14 

PRICE C3.9.6 Carr. 51 -, 
Superior CABINET Tu take O lin. 
speaker, with motor board will accommodate 
13811 (A14 or I Abi. 23.9.6. Carr. 56. Speaker 
10/6 extra. P. & I'. 1 /li extra. 
LARGE CABI NET eisauer to above with 

3 glue speaker. £3.9.8 Carr. 5/ -. 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New in Makers' Original Packing 

SINGLE PLAYERS 
B.S.R. TU /12 £3.10.0. ('arr. 3/6. 
B.S.R. 0U7 with tarit mounted pick -up a 

n £4.18.8. Cart. 4/ 
AUTO CHANGERS 

B.S.R. UA14 £5.19.6 
Latent B.S.R. 1'A18 £6.19.6 
Garrard ATIi Mono 210.10.0 
LATEST GARRARD AUTO -SLIM. With heavy 
duty, 4 -pole motor. PEW ONLY 87.7.0. (Standard 
Auto -Slim £8.10.01. Cart. 51 on each. 

NEW CARTRIDGE BARGAINS! 
H.S.R. TC8S. High output compatible Stereo 
Cartridge. Brand new. Complete with Stereo/ 
1.1'(751 sapphire stylii and universal mounting 
bracket. Original price 44.'11.iye0111 PRICE 
22/6. P. & P. 1 /.. 
RONETTE STEREO 106 CARTRIDGE. Stereo( 
1,P172. Complete with two sapphires. Original 
list price 87/9. OUR PRICE 24/ -. P. & P. 1/-. 
COLLARO HI -FI STEREO T/0 CARTRIDGE. 
Type "C". Complete with universal bracket and 
atylil for Stereo, LI' and 72. t Original list price 
59/8. OUR PRICE 25/ -. P. s l'. 1 r 

E.M.1. 4 speed Player and P.U. 
FURTHER HUGE 
PURCHASE enables us 
to offer these at 

67/6 P. P. 

Hea metal 
turntable. Low flutter 

shaded 
200250 

.shaded motor with 
tap al 45v. for 
amplifier valve fila- 
ment it required. 
Turnover LP /78 head. 
THE NEW HARVERSON KIT FOR HE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
Mantel 200 240s. 
AMPLIFIER KIT 
TYPE ROL 'FOUR' 
3 VALVE. 4 WATT 
USING ECC83. 
EL84, EZ80 
VALVES o_.- . - + -p% 
Special features in- 6.Y 
elude: 

Heavy duly double -wound mains transformer 
with electrostatic screen. Separate Bans, Treble 
and Volume controls, giving fully variable boost 
and cut with minimum inserlfun foes. Heavy 
negative feedback sloop rover it stages ensures high 
output at excellent quality with very low distor- 
tion factor Suitable for use with guitar, micro- 
phone or record player Provision for remote 

e 

e 
mounting of 

r 
controls or direct. o h chassis. All 

this builds onto a chassis size only71in wide x 4in. 
deep. Overall height 4 /in. All components and 
valves are brand new Very clear and concise 

t 
instructiona enable even the inexperienced anca- 
Misr to construct with 100 °,, au e Supplied 
complete with valves, output tranaorner (3 ohms 
only 1. are bed lead, wire, nuts, bolts, solder rte. 
(N extras eo buy) 79/6 
PR 

P. & P. 
ICE 

Comprehensive a 

h 

nil diagram, I o'aelical layout 
and parts list 2 /li (F'rrr with Eitl. 

BEE 
LEFT 
HAND 
PAGE 
10R 
MORE 
ITEMS 

HARVERSORI SURPLUS CO. LTD. 
'170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 

Open all day Saturday Early closing Wed., I p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. & P. CHARGED QUOTED APPLY TO U.K. ONLY, P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL E.VQi'IRIES. 

10/14 WATT HI-F1 AMPLIFIER KIT 
A styll.shh 

h 1 

uuaur I 

amplifier 
with an 
out pat sd 
14 watts. 
from 
E LS4n 
push- lindi 
Super rep - 
roduction of 
both manic 
and speech. 
with negli 
gible hunt, 
Separate inputs for mike and gram. allow record. 
and announcements to follow each other. Fulls: 
shronde, ttsction wound output transformer to 
match :3 -150 speaker and independent volts., 
controls and separate bass and trebly controls an 

provided giving good lift and cut. Valve line up 
it ELS4a. Et'c'8:3, EFS6 and EZHO rectifier. Simpl, 
instruction ts,oklrt 116. (Free with parta',. 
All parta sold separates,. ONLY P. & £6.19.6 l' 

6!I. 
Also available ready built and tested compiete with 
standard input Jack sockets. £8.15.0. P. & P. ria:. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output in excess of 11 watts. All standard 
British components. Built un printed circuit 
panel size 6 s 3in. Ilrnerotta size Driver and Output 
Transiormers. Output transformer tapped for 3 
ohm and 15 aboi speakers. Transistors (OET114I 
or Sl Mollard OCSI D and matched pair of OC81 o /p) 

9 volt operation. Everything supplied, wire 
battery clips, solder, etc. l'ompreheusive, easy to 
hollow inateaetious and circuit diagram 116 (Free with 
Kit). All parts sold separately. 
SPECIAL PRICE 45'- P. & P. 26 
Also ready built and tested, 52/6. e. & P. 2/6" 
A pair of T.41'n are ideal Jos stereo. 

HARVERSON'S F.M. TUNER Mk. 
F.M. ici 

heurt hi,s 

auk 
cum 

u -d riht 

eats Ìity 
Per- 

in 
ning. 

Fee - 

yue 
r, 

rn coverage xx 
100 Msls. OASI 
balanced diode output. Two I.F_ stages unit 
,li.scriminalor. Attractive maroon and gull 
dial (7 x lin. glans). Self powered, using u 
good quality maim( 

r 

s transformer and voice rectifier. 
Valves used F.CCSS, two F /F'SO'c, and ERs,i 

(rectifier). Fully drilled chamis. Size es 
completed tuner ö x 6 x 51in. All parts sol.( 

at separately. Set f parte it purchased at h tine- 
25.19.8, plue cuti P.Y. and ins. Circuit tliagram ate( 
instructions 1 /6 post tree. Mark II Version as abus 
Lut complete with magic eye, iront panel au.l 
brackets. 86.12.6. P. s P. 8/8. 
Mark III Version as Mark I but with output stag, 
(El'LS2) and tone control.. 87.7.0. P. & P. H.6. 
Handsome Metal Cabinets. choice Grey, of Black 
or Greco. To fit Mark L 26/ -. P. & Y. " m To III 
Mark II, 17/8. P. & P. 2!0. 

SPECIAL PURCHASE! 
TURRET TUNERS 

By famous maker. Brand new and ununed. Complete 
with PC'l'x4 and PCP80 valves. 34.38 Me's I.1' 
Biscuits for Channels 1 tu 5 and S arid 9. Cire ,. 
diagram supplied. ONLY 85/- emh, P.P - 

F.M. TUNER HEAD 
Tuning range Mt- MO 

A permeability' tuned 
tuner head by a fatuous 
maker- supplied without 
.aloe IECCO5) and drum 
ord spindle. 1818, PIue 
1,9 P. & P. Valve 8/8 
extra. Dem,, and spindle 
3/8 extra. 

GORLER F.M. TUNER HEAD 
1.0 Melt. 1(1.7 plc /e I.F. 15/-, Plue 7/9 P. s l' 

r, . a valve. 8/6 extra.) 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES SERVICE.. 

ROAMER SEVEN Mk III 
5 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification 
9 stages -7 transistors and 2 diodes 

Covers Medium and Long Raves, Trawler Band and two Short Waves to approx. 17 metres. 
Push -pull output for room tilling vulusne from rich toned heavy duty 5in. speaker. Air spaced gauged 

tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves. Simulated 
hide case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4ín, approx. 

The perfect portable and the ideal ear radio, (Uses lips battery available anywhere). 
Total cost of parts now only £5.19.6 P. & 

P. 
Parts Price List and easy build plans 31-, 5t6 

TRANSONA 
FIVE Home Light A.F.A'., 

Lu r. all at pool colutné' 
G.P- Durham. 

7 stages -S transistors and 2 

diodes 
Fully tunable over medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial, tuning con- 
denser. volume control, new type fine 
tone super dynamic 21ín. speaker etc. 
Attractive case. Size x x llin. 

with red speaker grille. (Uses 1289 battery available anywhere). 
Total cost of all 42/6 P.& P. Parts Price List and easy build 
parts now only 3l6 plans 21- 

TRANSONA SIX 
8 stages -6 transistors and 

2 diodes 
This is a top performance receiver 
covering full Medium and Long 
Waves and Trawler Band. High -grade 
Ferrite magnet Sin. speaker make, 
listening a pleasure. Push -pull trans- 
formers for ample power. Ferrite rod 
aerial. Many stations listed in one 
evening including Luxembourg loud 
and clear. Attractive case in grey 
with red grille. Size x 41 x il in. 

(Uses PP4 battery available anywhere) 
(Carrying strap 2/- ex.). 

Total cost of all 59/6 P. 
& P. 

parts now only 316 
Parts Price List and easy build plans I/6 

SUPER SEVEN 
9 stages -7 transistors and 2 

diodes 
Covers Medium and Long Waves 
and Trawler Band. The ideal radio for 
home, car. or can be fitted with 
carrying strap for outdoor use. 
Completely portable -has built -in 
Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 RF Stages, push -pull output. 
Sin. speaker (will drive large speaker). Size 71 x 51 x 11ín. (Uses 9v 
battery, available anywhere). 
Total cost of all £3.19.6 P. & P. Parts Price List and easy 
parts now only 316 build plans 21- 

All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts 
or available separately at fixed prices stated. 

SIX 
MELODY . amazed at volume and 

performance . . has really come 
up to rnu expectations." 
S. G., Stockton -on -Tees 

FREE! Miniature Earpiece, plug and socket (value 916) and 
details of conversion to private listening. 

8 stages-4 transistors 
and 2 diodes 
Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre -tagged cir- 
cuit board. Sin. heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser, wave change slide 
switch, sensitive Sim ferrite 
rod aerial. Push -pull output. 

Wonderful reception of H.B.C. Some and Light, 208 and 
many Continental stations. Handsome leather -look pocket 
size case. only 81 x 3f x limn. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of £4.9.6 P. 

& P. 

easy build plans 2r- all parts only 31- 

POCKET FIVE 
7 stages-5 transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
only the most expensive 
radios. On test Home, Light 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 2tin. moving coil speaker. built into attractive 
black case with red speaker grille. Size 51 x il x 31ín. (Uses 
1289 battery available anywhere). 
Parts Price List and easy build plans 116 

Total cost of all 42/6 parcs now only P. & P. 31- 

ROAMER SIX 
FREE! Miniature Earpiece, plug and socket (value 916) and 
details of conversion to private listening 

8 stages -6 transistors 
and 2 diodes 
Listen to stations halt a 
world away with this 5 
waveband portable. Tune- 
able on Medium and Long 
waves. Trawler Band and 
two Short Waves. Sensitive 
ferrite rod aerial and tele- 
scopic aerial for short 
waves. Top grade transis- 
tors. 3 -inch speaker, 
handsome case with gilt 
fittings. Size Iii x S,t x 11ín. 

i.: 

V ' 
Parts Price List and Total cost of all £4. 1 9.6 easy build plans 2l- parcs now only P. & P. 3t -. 

RADIO EXCHANGE CO. 
61, HIGH STREET, BEDFORD. . Phone: 2367 

Callers side entrance 
Boycotts Shoe Shop 
Open 9 -5 p.m. 
Sots. 10 -12.30 p.m. 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 

Eminently suitable for bass, lead or rhythm guitar and all other musical 
instruments 

* Incorporating two 12ín. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 
Sin, diameter speech coils. Designed for efficiently handling full output of amplifier 
at frequencies down to 25 e.p.s. 

* Dual Cone in second speaker reproduces frequencies up to 17,000 c.p.s. 
* Heavily made cabinet of convenient size 24 x 21 x 14ín. has an exceptionally attractive 

covering In two contrasting tones of Vynair. 
* For 200 -250 v. to 50 e.p.s. A.C. mains operation. 

* Four 
uD 

Jack 
four 

socket 
inputs pick-ups 

two 
u i 

independent vol. controls for controls connection 
of 

* Separate bass and treble controls providing more than adequate "Boost" or "Cut ". 
* LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNITS AT TWICE THE COST. 

392 Gns Send 
S.A.E. for leaflet. 

UR DE 4)S1 of £4.3.0 and 12 monthly 
payments of £3.9.11. Carr. 17!6. 

R.S.C. JUNIOR GUITAR AMPIJFIEIt R.S.C. SENIOR 15 WATT LEAD or 
5 -watt high quality output. Incorporating 
high flux 12in 10 watt 12,000 line loudspeaker. RHYTHM GUITAR AMPLIFIER Sensitivity 50 m.v. High impedance lack 
input. Handsome strongly made cabinet High -fidelity push -pull out- 
(size 14 x 14 x 7ín. approx.) finished in compli- 
mentary shades of Rexlne /Tygan. 200 -250 
A.C. mains. 

9.19.8 paymentts of 
22/3 /. and 

Carr. 
monthly 

LINEAR TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a 
reserve power supply point for smoothed 
H.T. and 6.3 v. A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture, and to those of several other manu- 
facturers. The unit plugs into power supply 
point and any input socket or amplifier, 
Controls are Speed (frequency of interrup- 
tions). Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 4 Gns 

put. Separate bass and 
treble "cut" and "boost" 
controls. Twin separately 
controlled inputs so that 
two instruments or "mike 
and pick -ups can be used at 
the same time. Loud- 
speaker is a heavy duty 
high flux 121n. 20 watt 
model with cast chassis. 
Chassis is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x Bin. 

Only 18 Gns. i err. 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

A highly efficient unit incorporat- 
ing a massive 15in. high flux loud- 
speaker specially com:tructed to 
withstand heaviest lead condi- 
tions. Rating 25 watts. Individual 
bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance lack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively fin- 
ished in two Contrasting tones of 
Rexlne and Vynair. Size approx. 
24 x 21 x 13ín. Operation from 200- 

250 v. 50 c.p.s. A.C. mains. 
Send S.A.E. for leaflet. 
29 Gns. monthlly payments oaf 51/8. 
Carr. 17/6. 

Send S.A.E. for leaflet. Or DEPOSIT 37/9 
and twelve monthly payments of 31/6. 

GLASGOW - LONDON - EDINBURGH 
E26 ARGYLE STREET 238 EDGWARE ROAD 133 LEITH STREET 

Three new branches now open 
TRANSISTOR SALE. Mullard OC71 3/9. HEAVY DUTY LOUDSPEAKERS IN 

SUBSTANTIAL REXINE COVERED 
CABINETS. Type BGL Suitable for Bass 

XA112 3/9, XB113 3/9, XB104 3/9. XC101A Guitar. Speaker Unit 151n., High Flux 
3/9. Postage 6d. for up to 3 Transistors. 15 ohms, 30 watts. Cabinet size approx 

D.C. SUPPLY KIT. 12 e. 1 a. consisting 24 x 21 x 13hí. Only 19i ens. Or Deposit 

of a partially drilled metal case. mains Type 
and 12 monthly 

Suitable 
payments N 3eíd 

trans., F.W. Bridge Rectifier. 2 fuseholders Tuit RG3/o 
flux 

ass and Lead 

and fuses. Change Direction switch, var l- speakers, one 
12íu. high flux 15 ohm 25 watt 

coil 
able speed regulator and circuit. For and dual one to 

provide 
de smoo speech 

200 -250 v. A.C. mains. Suitable for Electric and dual cane smooth lrcquenot 
Trains. Limited number available at 29/11 

vice ape x. 25 to 1 î W. ove. Cabinet 
vice raptus. 3t x 21 x 19ín. Covered in two 

SELFNIU \I RECTIFIERS contrasting tintes of grey Vynair and 
F.W. BRIDGE 2{ v. 2 amp. .. 14/9 Hexane. Rating 50 watts. Only 29 gns. 

6/12 V. I a. .. 3/11 24 v. 20 amp. 89/9 Or Deposit 53.7.6 and 12 monthly payments 
6/12 v. 2 a. .. 6/11 H.T. TYPES H.W. f 50 /-. 
6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 LA lt(il? RI:XINI: COVERED SPEAKER 
6/12 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 t AMNIA 'S. Heavy bloekboa^.'d construe. 
6/12 v. 6 a. .. 15/3 250 V. 80 mA ,. 4/11 tem. Very attractive two tone covering 
6/12 v. 10 a. .. 26/9 250 v. 80 mA .. 5/11 of Rexlne and Vynair. Size 30 a 21 x í61n. 
6/12 v. 15 a. 35/9 250 v. 250 mA 11/9 cut for 151n. or 18ín. speaker or for two 
CONTACT COOLED. 250 v. 75 mA. F.W 12in. 11 gns. or Deposit 25/9 and 9 monthly 
(Bridge). 10/11. 250 v. 50 mA, F.W. (Bridget payments 25/9. Size 30 x 30 x 16ín. cut for 
8/11. H.W. 250 v. 60 mA. 5/11. 15ín. or loin. speaker 13gns. or Deposit 
HI -Fl 10R'AT'l' AMPLIFIERS. S itabledcp /1 

monthly 
aila pay 

meets 30/4. 
Brand New Complete £7.19.6 Carr. 

Units. 5 /6. 

Manufacturers' discontinued Model. Push - 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 

"Mike ". Separate Bass and Treble Controls. 
High sensitivity. Output for 3 or 15 ohm 12 monthly payments of 31/6. 
speaker. Guaranteed tested and in perfect FANE EXTRA HEAVY L /SPEAKER working order. 

0C45 4/11, 0C44 4/11. OC72 4/9, OCB1 4/11, 
OC171 8/9, Ediswan XA101 3/9, XB102 3/9, 

IaN1 i x'r li t II I: A V Y D( -'I'1- 
I.OUDSPE.1KEIt 15in. TYI'I: 153. 
90 watts. Total flux 375.000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 37/9 and 

DERBY 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 50 ohms, Parmeko 8/9: 
150 mA, 10 H. 50 ohms 919: 8D mA, 20 H. 
900 ohms 5/9: 120 mA, 12 H, 100 ohms 8/9: 
50 mA, 50 H, 1,000 ohms 6/9; 100 nIA, 10 H, 
100 ohms 6/9; 60 mA, 5 -10 H, 260 ohms 2/11. 

COMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trans.. Metal Recti- 
fier. Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250 V. A.C. 
mains. Output 250 v.. 60 mA, 6.3 v., 2 a. 

IC.S.I'. POWER PACK. 39/9. Louvred 
metal caso only e x 51 x 24in. Stove 
enamelled. For 200 -250 v. A.C. mains. 
Output at 4 pin plug and socket 250 V. 
60 n)A. tufty smoothed and 6.2 v. 2 a. Suit- 
able for power requirement of almost 
any Pre-amp. or Radio Tuner. 

It.S.I'. HART' ALARM or INTER - 
l'OMM. Eli'. Complete set of parts with 
diagrams. etc.. Housed in two polished 
walnut finished cabinets of pleasing 
design. High sensitivity. Fur 200 -250 V. 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of this class 
would normally cost 120 -E30. Only 89/6. 
arr. 5/- or assembled ready for use 6 gn-. 

1st í81n to clime 60 watts 3ín diem EX GOVT SELENIUM 
Now open at Speech Coil. Total Flux 375,000 lines. RECTIFIERS í2v 15 ANP 9 

/ 
9 P High sensitivity. ONLY 24 gas. or Deposit F.W. ONLY 26 Osmaston Road 51 /- and 12 monthly payments of 42/9. (BRIDGE) 

The Spot Send S.A.E. for leaflet on 153 and 183. 

R c (Manchester) MAIL ORDERS to S4 Wellington St, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under LI. { Ltd. Postage 2/9 extra under L2. 4/6 extra under LS. Trade Supplied. S.A.E. with all enquiries please. 

LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 

32 High St 6 Gt. Western 13 Exchange St. SI Savile 73 Dale St. 56 Morley St. 8 -10 Brown St. ' 5.7, County 
Arcade Opp. (Castle Market St. Hull Liverpool 2 (above Alhambra (Market Street) (Maçca) Arcade 

Half -day Snow Hill Station Bldgs.) Sheffield Theatre) Bradford Manchester 2 Briggate Leeds 
Thursday No half -day 1 

Half -day Thursday ' No half -day Half -day Wednesday, No half -day No half -day 

www.americanradiohistory.com

www.americanradiohistory.com


310 PRACTICAL WIRELESS Auglist, 1964 

C(Manchester) 
Ltd. 

LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade Opp. 
Half-day Snow Hill Station 
Thursday No half -day 

MAIL ORDERS to 54 Wellington St, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under Et. 
Postage 2'9 extra under E2. 4'6 extra under f5. Trade Supplied. S.A.E. with all enquiries please. 
SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 
13 Exchange St. SI Savile 73 Dale St. 56 Morley St. 8 -10 Brown St. S -7 County 
(Castle Market I St. Hull Liverpool 2 (above Alhambra (Market Street) (Mecca) Arcade 
Bldgs.) Sheffield Theatre) Bradford Manchester 2 Briggate Leeds 

Half -day Thursday No Half -day Half -day Wednesday No half -day No half -day 

DERBY 26 OsHE maston Road 
T SPOT 

FANE HEAVY DUTY HI -FI SPEAKERS 
tin. 15 ohms. Cast chassis. Exceptionally 
abust 2in. diam. Voice Coil Assemblies. 
22 /1020watt, 5gns. 122 /10A20watt, 8gns. 

122 /12 20watt, 6 gns. 122112A 20watt, £7.19.6 
122 /14 22watt, 9 gns. 122 /14A 22watt. 10 gns. 
122/17 25watt, 11 gns. 122í17A 25watt. 12 gns. 
151n. 17 ohms. Cast chassis. Exceptionally 
robust 2in. diam. Voice Coil Assemblies. 
152/12 20watt, 12 gns. 152 /12A 20watt, 13 gns. 
152/14 27watt. 14 gns. 152/14A 27watt. 15 gns. 
122/ 17 35aatt, 18 gns. 152 /17A 35watt. 17 gns. 

A" indicates dual cone type. 30- 17,000 
c.p.s. Send S.A.E. for leaflets. Terms 
available. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self- contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response -1:3 dB 
30-20,000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF86, EF86, ECC83, 807 
807. GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS. SCHOOLS, 
THEATRES. DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN, GUITAR, STRING 
BASS, etc. For standard or long -playing 
records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and Mike" can be mixed. 
Amplifier operates on 200-250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point -to- 
11 Gns. point wiring diagrams and 

Instructions. H required 
Carr. 10/- perforated cover with carry- 

ing handles can be supplied 
for 19/9. The amplifier can be supplied, fac- 
tory built with EL34 output valves and 
12 months' guarantee, for 14 gns. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers avail- 
able at competitive prices. 
ARMSTRONG, DULC1, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or H.P. 
SUPERRET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning, 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 6.3 v. 1 amp, required from amplifier. 
Size approx. 9 x 6 x 7ín. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, instructions and priced parts list 
with illustrations. 2/6. Total building cost 
£5.5.0. S.A.E. for leaflet. 

P.M. SPEAKERS. 101n. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts, hi- fidelity 
type. Recommended for use with our All 
Amplifier, £4.12.6. i2in. R.A. 3 ohms 10 watts 
(12,000 lines). 59/9. 
TWEETERS. R.A. 3 ohm. 25/9: 15 ohm, 25/9 
R.A. I2in. DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 
Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves, 
Tuning dial, Escutcheon, etc., £6.19.8. 
LINEAR L45 MINIATURE 4 5 W'A'rT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro - 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2 -3 ohm speaker. 
Mullard valves EZ80, ECC83. EL84. Size 
only 7x5x5lin. high. Guaranteed 12 months 
Only £5.19.6. Send S.A.E. l'or leaflet 
Terms: Deposit 22/8 and 5 monthly pay- 
ments of 22/6. 

I21n. 10 WATT HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.6 
Carr. 5/ -. Terms: 
Deposit 11/3 and 
9 monthly pay- 
ments of 11/3. 
Gin. 20 WATT 
HI -FI LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x loin. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only £7.19.6. Carr. 8/6. 
For larger types see preceding page. 
LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontplate 
5 gns. 

R.S.C. 4 5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valse quai I amplifier for the 
home, small club, etc. Only 10 millivolts Input is re- 
quired for full output so that il is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all "mikes ". 
Separate Bass and Treble I ontrols are provided. These 
give full long- playing record equalisation. Hum level. is 
negligible being 71 dB down, 15 dB of Negative feedback 
is used. H.T. of 300 v. 25 mA and L.T. of 6.3 v. 1.5 a. is 
available for the supply of a Radio Feeder Unit, or 
T ape -Deck pre -amplifier. For A.C. mains input of 200- 

230.2+i6 v. 50 cis. Output for 2 -3 ohms speaker. is not alive. hit is complete 
in every detail and includes full punched chan -is msith basculase) with Blue 
Hammer finish and point- to -pniut w iri ne diagrams and instructions. Exceptional 
value at only £4.15.0, or a'.emhleri ready for use 25/- extra. Plus 3/6 carr., or 
deposit 22/6 and 5 month!) u:ument - of 32/6 for assembled unit. 

(GLASGOW - LONDON - EDINBURGH1 
326 Á1t1.1 í.P: STREET 9:ís 1:1 // :1\',YRUs Ri) \i) 1:13 LEITH STREET 

Three ness branches open. 
THE SKI FOUR T.R.F. RECEIVER. 
A design for a 3 valve long and medium 
wave 200250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
61(7, SP61, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
parts list 1/9, maximum building costs 
£4.19.6. inc. attractive walnut veneered 
wood cabinet 12 x 61 x 51in. 

R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality loin. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x loin. Handsome 
appearance. Ensure superb reproduction 
for only £3.19.6. 
STANDARD MODEL. As above but for 
12tH. speakers. Size 20 x 15 x 13ín. For 
vertical or horizontal use, £5.19.6. Set 
of legs with brass ferrules, 19/6. 
R.S.C. JUNIOR HI -FI REPRODUCER. 
The very latest Goodman Axiette 8 High 
Fidelity loudspeaker (retailing at approx. 

gns.) fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x loin. Acousti- 
cally lined and ported and finished in 
polished walnut veneer. Matching im- 
pedance 15 ohms. Frequency 
range 40-15,000 c.p.s. Power 
handling 6 watts nominal. 
Ideal for Stereo. 

R.S.C. BATTERY TO MAINS CONVERSION 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 2in. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v. This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9, or 
ready to use, 48/6. 

8 Gns. 
Carr. 4/6. 

UNITS 
Type BM2. Size 8 x 51 x 21in: 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a, to l amp. 
fully smoothed. Thereby 
completely replacing both 
H:r. batteries and L.T. 2 v. 
accumulators when con- 
nected to A.C. mains supply 
200 /500 v. 50 c /s. SUITABLE 
FOR. ALI, BATTERY RE- 
('EIVERS normally using 
2 v. accumulators. Complete 

kit of parts with diagrams and instructions, 
49/9, or ready for use, 59/8. 

MULTI-METER, CABY MI. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/ -. 
A.í0. Basic Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges £4.11.6. B.40. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C.. £8.2.6. 30.000 ohms per volt, 
with overload buzzer, 28.19.6. 

R.S.C. CORNER CONSOLE CABINETS 

Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x Hin. for 8 x 5ín. or 
10 x 6ín. speakers. 
£2.9.9. STAN- 
DARD MODEL. 
Size 27 x 18 x 
12in. for 8 or 10in. 
speakers, £4.11.9. 
SENIOR MODEL 
Size 30 x 20 x 15ín. 
for 121n. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gns. 
AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 12ín. 
12,000 line, 15 ohm high quality speaker: 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating 24.19.9. Carr. 5 / -. 
Or Senior 15 watt. £6.19.9. Carr. 7/6. 
AUDIOTRINE 
EQUIPMENT 
('ABI NETS. 
Size 33 x 15 x 
181n. Beautiful 
walnut veneer- 
ed finish. Ele- 
gant contem- 
porary design. 
Robust con- 
s tr ucti on. 
Uncut. remov- 
ablebaseboard. 
Depth above Only 121 ens. 
baseboard 51 ". Carr. 15/ -. 
Terms: Dep. 29/9. and 9 mthly. pymts. 29/9 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 252 S. 
17/6 

III 5LIsM 1I IN(' 1: CDll(LY LOW (31ST, CAN BE ASSEMBLED IN AN HOUR 
collars Studio Tape TI anscriptor. The Audlotrine High Quality Tape Amplifier 

,,.t ,.:, equalisation for each 01 3 speeds. High Flux P.M. Speaker, empty Tape SPOOL, a 
Heel of Be St QL1Illity Tape and a Handsome Portable Carrying Cabinet tastefully covered In con- 
trasting shades of Hexme and Vynair, size 143 x 15 x Olin. high and circuit. Total cost if purchased 
individually approximately £40. Performance equal to units in the (60 480 class. S.A.E. for leaflets. 
TIMMS. Depo.11 £2.13.9 and 12 monthly payments of 44/ -. Cash price If settled In 3 months. 

ONLY 3 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All S; I; ;1`; ú 
PUSH -PULL ULTRA LINEAR JI)iNl'S 
OUTPUT 'BUILT -IN' TONE 
CONTROL PRE -AMP STAGES 

Two input sockets with associated controls 
allow mixing of "mike" and gram., as in A10 
High sensitivity. Includes 5 valves, ECC83, 
ECC83. EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ± 3 dB 30- 20,000 c /s. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs for STAN- 
DARD or LONG PLAYING RECORDS. Fer MUSICAL INSTRUMENTS such as 
STRING BASS, LEAD OR RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x 7in. For A.C. mains 200 -250 v. 50 c.p.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only g Gns. Carr. 
(Or factory built 51/- extra.) 10 / -. 

If required louvred metal cover with 2 carrying handles can be supplied for 19/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Cabinets. Speakers. Microphones, etc.. with cash 
and credit terms. 
LINEAR TAPI: PRE: AMPLIFIEZ(. Type I.P /I, Sssitched Negative feedback 
equalisation. Positions for Record 11111 Min., Min. and Playback. EM84 Recording 
Level Indicator. Designed primarily as the link between a Collars Pape Tran- 
scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. 
Only 9 gns, S.A.E. for leaflet. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84. EZ81. Outputs for 2 -3 ohm speakers. 
Point -to -Point wiring diagrams and in- 8 Gns. 
structions supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10 / -. 

Kit , .in be supplied assembled and ready to use for 59/6 extra. 

'fia, l'1.tS 
MAINS 

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Gns. to construct of a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
only. 

R.S.C. 

ILS.('. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol., Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit, etc., supplied. Only 39/9. Carr. 3/9. 
Hl -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard. B.S.R. and Collaro. 18/9. 
Acos Stereo -Monaural. 29/9. Ronette 
Stereo -Monaural 39/6. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS 
High impedance Record /Playback 22/+ 
Low Impedance Erase, 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record /Playback 15/ -. 
Low Impedance, Erase, 10 /-. 
PICK -UP ARMS. Complete and with 
latest Acos /hl -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9, Acos Mlc 40 25/9. 
Acos Mic 45 25/9. Stick type Acos 39-1 
39/9, BM3 with neck band and heavy table 
stand 59/9. Lapel type 29/9. 
COLLAR() JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with h1-fl 
Turnover head. Only 23.19.8. 
B.S.R. ÚA14 4 -sp'd AUTO- CHANGERS 
with hl -fl turnover head, 28.19.6. Carr. 4/6. 
(.ARRARD AUTO -SLIM 4- SPEED 
AUTO- CII.%NGER with high fidelity 
pick -up. Latest model. For 200 -250 v. 
A.C. mains. 27.17.6. Carr. 4/6. 
GARRARD ATI AUTO SLIM DE- 
LUXE 4- SPEED .Al:TO('HANGERS. 
Turnover GC8 head, for 200 -250 v. A.C. 
mains, 211.9.0. 
GL3A MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2 -3 ohm 
speaker. For 200 -250 v. A.C. mains. Size 
Ill x 21 x 214n. Controls: Vol. and Tone 
with Switch. Only 59/6. 

BATTERY CHARGING EQUIPMENT Guaranteed 12 months, 
BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W. Bridge. Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. 
Grommets, panels, Heavy Duty 
Clips. circuit. Carr. 3/6 extra. 
6 v. or 12 v. 1 amp 22/9 
As above, with Ammeter 25/9 
6 v. 2 amps 19/9 
6 v. or 12v. 2 amps. 25/9 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
ti y. or I2 V. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

CHARGER AMMETERS 
0 -1.5 a., 0 -4 a., 0 -7 a. 8/9 ea. 

:" .;,'::'-.:%'::23:'S,>¡'.'.'..5;' `. : 3: 

HEAVY DUTY CHARGER KIT. 
6/12 s. 6 amps., variable output. 
Consisting of Mains Transformer 
0 -200 -230 -250 v.: F.W. (Bridge) Selen- 
ium Rectifier: Ammeter. Variable 
Charge Rate Selector Panels. 
Plugs, Fuses, Fuseholder and 
circuit. 5: /:. Carr. 4/6. 

All for A.C. Mains 200- 250v., SO cis. 
ASSEMBLED ASSEMBLED 
4 amps 6/12 v. 8/12 v. 2 amps. 
Fitted Am- Fitted Ammeter meter and and selector variable plug for 6 v. or 
charge rate 12 e. Louvred 
selector. Also metal case fin - 
selector plug (shed attractive. 
for 6 v. or 12 e. hammer blue. 

charging. Louvred steel case with stowed Fused, ready for 
grey hammer finish. Fused and ready use with mains 
for use with mains and output 59 1 9 and output leads. 
leads and battery clips. Carr. 4/6. 3918 Carr. 
Ternis: Deposit 12/- and 5 monthly I 3/9' 

payments of 12/-. 6/12'5.1 amp. 27/9 
Less meter. 

('HARGI:It KI'l'. 12 5. 14 .IMP or 24 s. 7 AMP 
Consisting of mains trans. 200- 230 -250 v. F.W. (Bridge) selen- 
ium Rectifier. Ammeter. Fuses, Variable Resistor, Heavy adlustment and ammeter. Steel Stove enamelled case and Circuit. Only £9.19.8. Carr. 
15/ -. Please state if 12 v. or 24 v. kit re. ufred. £4,19.6. Carr. 10/ -. 

MIDGET MAINS Primaries 200 -200 v 
50 cis. 250v. 00m A. 6.3v. 2a .. 11/9 
250- 0 -230v. 60mA. 6.3v. 2a 12/11 

- Both above size 21 x 21 x 21In. 
FILASI ENT TRANSFORMERS 

9 All with 200 -250v. 50 c/s primaries 6.3v. 
9 1.5a., 5/91 6.3v. 2a, 7/6: 0- 4 -6.3v. 2a. 7/9: 

12v. la, 7/11: 6.3v. 3a, 8/11; 6.3v. 6a, 17 /CÌ 
6 12v. 1.5a, twice, 17/8. 

l'H AR GER KIT, 125.10 Amp. 
with variable charge rate 

R.S.C. MAINS TRANSFO RMERS (GUARANTEED) 
FULLY SHROUDED Icontinucdi- 
425- O -425v. 200mA, 6.3v, 4a, C.T. 5v. 3a.. 55/ 
425- 0 -425v. 200mA, 6.3v. la, C.T., 6.3v. 

9a, C.T., 5v. 3a . .. 59/ 
450- 0 -450v. 250mA, 6.3v. 4a. C.T. 5v. 3a.. 69/ 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 384. 

. 4/ 

Interleased and Impregnated. Prim- 
aries 200- 230450 5. 50 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250- 0-250v 70mA. 6.3v. 2a, 0-5 -6.3v. 2a.. 17/9 

80mA, 6.3v. 2a, 0- 5 -6.3v. 2a.. 18/9 
100mÁ, 6.3v. 2a, 6.3v. la .. 21/9 
100mA, 6.3v. 3.5a. C.T. .. 19/9 

350- 0-350v 
250-0-250v 
250- 0-250v 
250- 0 -250v 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 5/9 
300.0.300v 130mA, 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier .. 29/9 
300-0-300v 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 26/9 
350.0 -350v 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 86/9 
350- 0 -350v 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 29/9 
FULLY SHROUDED UPRIGHT 
250- 0 -250v. 130mA, 6.3v. 2a, 0- 5 -6.3v. 2a, 

Midget type 21 x 3 x 31e. 17/11 
250-0- 250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 2719 
300- 0 -300v. 100mA, 6.3v, 4a. 0- 5 -6.3v. 3a 27/11 
300Á -300v. 130mA. 6.3v. 4a, C.T. 6.3v. 

la. for Mollard Amplifier 33/9 
350- 0 -350v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 27/11 
350- 0 -350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a.. 35/9 

Small Pentode, 5.0000 to 30 .. .. 4/ 
Small Pentode 7 /8,0000 to 30 .. .. 
Standard Pentode 5.0000 to 30.. .. 
Standard Pentode 7,0000 to 30.. .. 

.10,0000 to 30 .. .. 
Push -Pull 8 watts, EL84, or 6V6 to 30 

or matched to 1511 
Push -Pull 10 -12 watts to match 6V6 or 

EL84 to 3 -5 -8 to 15 n .. .. 1 
Following types for 3 and 15II speakers: 
Push -Pull 10-12 watts 6V6 or EL84 
Push -Pull 15 -16 watts, 6L6, KT60 
Push -Pull Mollard 510 Ultra Linear . 

Push -Pull 23 watts sectionally wound, 

6 SMOOTHING CHOKES 
4/5 150mA, 7 -10 H. 250 ohms.. 
5/9 110mA, 10H. 200 ohms .. .. .. 8/9 

130mA, 10H. 350 ohms .. .. .. 5/9 
5/9 (OmA. 10H, 400 ohms .. .. .. 4/11 

CHARGER TRANSFORMERS 
9/9 with 

.12-230-250v. 0- 9 -15v.. 2a, 14/9: 0- 9- 15v. lia. 0- 9-15v. 
9/9 3a. 16//9; 0-9 -1155' 5a. 19/9: 0- 9 -15v. 6a, 23/9: 

22/9 0-110/120-230/250v. 0- -30' watts. 
down) TRANS. 

29/9 
M230 1;N9/9: E 1 TRANSFORMERS 

6L6, KT66, EL34, etc. .. .. .. 49/9 120: 1 high grade. clamped, 8/9. 
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Brand new individually 
checked and guaranteed 

KT32 8/- 
KT33C 6/- 
KT44 5/9 
KT63 4/- 
KT66 12/9 

PZ1.75 12/- 
QP2l 6/- 
QP25 b/- 
(48230 5/- 
Q8I50/15 

VALVES KT67 15/- 
KT76 8/8 
KT8C 22/- 

10/- 
Q995/10 5/8 
(491202 8/- 

AC /HL 9/6 DL96 5/8 EF86 6/- KT88 16 /- QV04/7 8/- 
ACP4 61- 
ACOPEN 5/- 

D1,919 15/- 
DLSIO 8/- 

EF89 g/9 
EF91 2/9 

KTW61 4/8 
KTW62 7/- 

R3 
R04/1250 / 

ALBO 5/- E8OF 23 /- EF92 2/- KTW(i3 4/- 
AL8 5/- E1148 2/8 EF95 5/- KTZ41 8/- RK72 g- 
ARP 8/6 E1232 9/- EF183 8/- KTZ63 8/- 8130P 15/- 
ARP3 3/- E1.266 50/- EF184 8/- LP2 10/- 0130 12/6 ARPI2 2/8 E1415 30/- EHT1 300/- L63 5/- 982 9/6 
ARP21 7/- E1524 12/8 EL32 3/9 M8100 9/- 8841 1/8 
ARP24 8/8 EA50 1/- EL34 6/- M8142 12/- 9861 1/8 
ARP34 4/- EA73 7/- EL35 5/- M8I90 5/- 9P:10 3/8 
ARTP1 8/- EABC80 5/. EL38 17 /8 MH4 5/- ST V 280/40 ATP4 2/8 EAC91 3/6 EL41 7/- 5IHLD610 /- 12/8 
ATP7 5/8 EAF42 8/- EL42 8/- ML6 (4/- 9TV70/80 
AU7 55/- EB34 1/8 EL59 8/- NEI7 7/- 9/- 
BL63 10/- EB91 8/- ELK 8/- NGT2 10/- 8U2150A 
B94 8/- EBC33 6/- EL83 8/3 OB3 7/- 10/- 
BS5 20/- EBC41 6/- EL84 5/- 083 5/- T41 8/6 
8884 47/6 EGC80 5/- EL83 8/- 01)3 4/6 TP^-2 5/- 
B.5134 18/- EBF80 5/- EL91 4/8 OZ4 4f- TP25 15/- 
BT19 25/- EBF83 7/8 EL95 5/- PA BC80 6/- TT1L 5/- 
13T35 25/. EBFS9 8/9 E5160 6/- PCe84 5/- TT15 35/- 
RT45 150 /- EC52 4/- EMSL 7/8 PCC85 7/- TT R31 45/- 
RT83 35/- EC53 12/8 EM84 8/3 PC(189 7/6 T'Z0.5L0 4/- 
C'C:3L 2/- EC70 4/- EM85 9/- PCF80 5/- 'MU 18/- 
81C 8/- EC90 20 /- EN3L 10/- PUF82 8/8 TT.40 30/- 
CL33 9/- EttlI 3/- ES U208 8/- PC 884 5/- 1:81 8/- 
CV7l 3/- ECC81 4/- EY51 5/8 PCLBI 9/- l'12/14 81- 
Cy77 8/- ECC83 5/- EY86 5/8 P(.'1,ß2 8/- li'17 5/- 
CV1n2 1/- E(C8:3 6/- EY9L 3/- 19 1.83 8/3 1 1. 6/- 
CV103 4/- ECC'84 518 ETA() 5/- Pl'I.84 7/- I-..- 11/- 
CV4014 7/- :(8'85 6/8 EZ4I 8/6 PCL86 9/- 1 27 8/- 
(W4015 5/- E( T7141 9/- E780 5/8 8EN2S 4/8 1 r 5/- 
e%402510/- E(::F80 5/8 EZ81 3/6 8E946 3/- 1:.+01 10/- 
ÚM1'4046 40/- ECF82 7/- F /6057 5/- PEN 220A (,ABC80 9/8 
8Y31 5/8 ECB42 8/- F /6061 5/- 3/- ilRC4l 8/- 
DI 1/8 ECH81 5/- F16063 41- PL36 7/8 UBF80 5/8 
D41 3/3 ECH83 7/8 FW4 /5008 /8 PL38 18 /- UBF89 8/8 
DOL 8/- ECL80 5/6 G1 /236G 9/- PLBL 7/- 17111..21 11/- 
D77 8/8 ECLAS 7/8 G1 /371K PL82 5/- UCC85 6/6 
DA30 12/8 ECL83 101- 19/- PL83 5/- UCH42 6/6 
DA60 75/- ECL86 10 /- e5)/214 5/- P184 b/. UCH81 8/- AF96 6/- EF34 2/8 í:í'S0 251- PM24A 5/. UCL82 8/- 
DD41 9/- EF36 3/8 4:Z32 10/- PT15 10/- CrCL83 10/. 
DETS 8/- 6837 7/- GZ34 10/- PT25Ft 7/6 UL41 0/- 
DET20 2/- EF39 4/. H63 7/- PT25M 7/6 U1.84 518 
DET25 15 /- 6F40 8/- 148300100/- 8X4 14/- 111'5 7/- 
DF73 5/- 6841 6/- HK54 22/6 PX25 9/- U119 8/8 
DF91 Il- EF52 6/- HL12200 ßY32 9/8 UY21 7/8 
DF92 3/- EF55 8/- 10 /- PY33 8/8 UY41 4/- 
DF96 8/- EF71 7/8 HL2K 2/8 PY80 5/6 0 Y8 Ed- 
DK92 8/8 EF72 5/- HL23 6/- PY81 5/6 V1120 4/- 
DK96 5/8 EF53 9/6 HL23DD6 /- 8X82 5/- V1507 5/- 
0L92 5/- 6874 4/. HL41 4/- PY83 8/- V1924 20/- 
DL93 6/- EF80 5/- 21VR2 9/- PY800 6/6 V2023 13/8 
DL94 6/- EF85 4/6 K3A 30/- PZ1.35 9/. VMP4G 121- 

VP23 3/- 
VP1:33 91- 
VR99 8/- 
VR105/30 

VRI50/305/- 
VT4C 20/- 
VU33A 4/- 
VI139 8/- 
VX3256 4/- 
R21 5/- 
X66 7/6 
YF 1/- 
Y63 51- 
Y'65 4/- 
Y'66 8/- 
Z21 8/- 
Z80BU 20/- 
Z801U 101- 
lA3 31- 
1A5GT 5/- 
1B22 301- 
1C5GT 8/- 
1ll8GT 8/- 
1E7G 7/8 
1F2 3/- 
1G6GT 8/- 
(L4 2/6 
11LA6 6/- 
1 LC6 7/- 
11.H4 4/- 
IN21B 5/- 
1N4:3 4/- 
1\,0 9/- 
11t4 5/- 
11L5 3/6 
154 5/- 
is) 4/6 
IT4 2/- 
243 51- 
145 6l- 
2.6n 7/- 
21926 8/- 
21'26 7/- 
2826A 3/- 
2834 2/6 
2('43 42/6 
2(45 22/6 
2846 30/- 
28.51 12/- 
2021 5/- 
2X2 3/- 
áA4 4/- 
3AI108A20/- 
3A146J 35/- 
3A /167 /M 

25/- 
306 4/- 
3137 5/- 
31324 5/- 
3B'28 13 /- 
3E29 50 /- 
3QSGT 7/8 
384 4/- 

3V4 S/9 
4("27 

6G6G 2/8 902 3/- 53A 7/8 5736 ß/- 
35/- 

9/- 
6111 6/- 
6H6M 1/6 

11E3 87/8 
1256 2/6 

58 6/- 
59 6/- o4D1 

A1731: 5/- 6J4 9/- 12ÁH7 5/- 75 5/6 
5/- 6.14WA 10/- 12AH8 11/- 76 5/- ?A174G 

-BIv571M 635 3/8 12AT7 4/- 77 6/6 
19/- 6J5(1 2/- 12AU7 5/- 78 5/. 

5R4GY 9/- 636 3/8 12AX7 6/- 80 5/6 
5T4 71- 6J6W 8/- 12AY7 10 /- 81 9/- 
5C4G 4/6 6J70 5/- 12BÁ6 5/6 82 8/- 
5V40 5/- 6K6GT 5/6 12BE6 7/- 84 8/- 
5X4G 8/8 6K7G 2/- 1.25H7 7/- 85A2 8/- 
51739 4/- 6K7GT 4/9 1208 3/- 90C1 8/- 
5Y3GT S/- 61180 3/- 1.2116 2/- 210VPT 
5Y3WGTB 6K8GT 8/8 12J5GT 2/6 7 -pin 2/6 

6K8M 8/6 1237(1T 6/8 220PA 7/. 
5Z4G 6/6 6K25 12/- 12K7GT 2/- 220TH 4/- 
6AB7 4/- 6150 6/- 121(8M 10/- 22500 9/- 
6AC7 2/- 6L6 9/- 12Q70T 3/3 307A 8/8 
6AG5 2/8 6L60 0/- 120A7 5/- 3130 25/. 
6A07 8/- 6L60A 7/8 12887 9/- 350E 8/- 
6AH6 10/- 0L70 4/- 12907 3/- 357A 70/- 
6AJ5 8/8 61.34 4/6 129H7 3/- 368A 5/- 
6AJ7 3/- 6L1í20 5/9 1.2927 5/- 393A 15/- 
OAKS 5/- 6N7 0/- 138K7GT3 /- 446A 8/- 
6AK6 8/- 07 7G 5/9 125170T5/9 703A 30/- 
8AK7 6/- 6(470 8/- 12567 5/- 705A 10 /- 
6AL5 3/- (1R7 5/8 1224 2/- 715B 60/- 
eAL5W 7/- 8SÁ7 7/- 141.7 7/- 717A 3/- 
6AM5 2/8 69A7GT 8/8 15112 6/- 7244 15/- 
6AM6 4/- 69K7GT 4/- 19112 15/- 801 6/- 
6 AQ5 7/- 69(7 7/- 19(13 10 /- 803 22/6 
AQ5W 9/- 
.A56 4/- 

64(7(T 5/- 
6857 5/- 

196 9/- 
191:7 5;- 

005 80/- 
607811 7/- 

8A56W 9/- 65 E5GT 5/8 19141 6/. 807AM 7/8 
8AT6 3/6 65117 3/- 19911 5/- 600 8/ 
6A1 6 7I- 6537 5/- 20A2 17/6 813 83 /- 65x1 8/- 65.1711T 5/8 21(84 13/- 815 35/- 6618 8/- 09.176 0/8 21 E6 9/- 829.A 30/- 

6651; 2/6 
65K7 4/8 
651.7GT 5/8 

251,64LT 5/8 
25,.; 6/- 

183 50/- 
8300 4/. 66M, 4/- áS!:7 3/8 '2374(1 6/6 833A 45/. 

6RF6 4/3 6597 6/- 2565 7/6 832 15 /- 60 R7 9/- 6557 2l. 252(10T 8/6 637 9/- 
BBW6 9/- 61 :441T 9/8 28D7 8/- 843 5/- 
684 2/- 
6( 5G 2/8 

6V6(1 5/- 
6V60 T 5/8 

30 5/- 
.30815 9/6 

86(1 10 /- 
866A 19/- 

T 6C50 8/- 6V6M 8/- 3085 8/8 884 10 /. 
8('.6 4/- 6X4 3/8 30FLI 10/6 954 4/8 
6C6(1 8/- 6X514 5/- 301'19 12/- 955 2/6 
6('8G 8/- 6X5(.T 5/8 30PL1 8/- 956 2/- 
6(:H6 4/6 6 y6 8/- 35L6GT 7/. 957 5/- 
01'21 80/- 6 -:á0L2 10 /- 33T 17/6 0580, 4/- 
606 3/- 674 5/- 35W4 5/- 1612 5/- 
6E5 6/- 737 7/8 3523 8/- 1616 3/- 
68541 5/3 78'5 10 /- 3.37.4(IT 6/- 1619 5/- 
61'5GT 5/9 78.6 7/- 357.59T 6/- 1622 12/- 
6F6G 4/. 7(77 8/- 37 4/- 0125 6/- 

6F8G 6/6 
7117 7/8 
7Q7 7/- 

38 4/- 
41218 4/- 

1626 3/- 
1629 4/6 

6F12 4/8 7V7 5/- 44//1605 2051 5/- 
6F'1'3 5/- 7Z4 4/8 30/. 40438 13/8 
6Y32 4/. 802 2/6 21500 6/- 4063 8/- 
6F33 3/- 906 3/6 501,613T 8/- 5704 9/- 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Values. All U.K. orders below £1 P.& P. 1 / -; 

MARCONI COMMUNICATION 
RECEIVERS. CR.ISO. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
1st 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc's and 
20.40 dB from 30/0 Mc /s. Self- checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Elettrica, and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 c/s to IO kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, E49. Mains 
P.S.U. by P.C. Radio, L4.10.0. Carriage 30(, 
CR.I50 /2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.15. Price L35. Carriage 30/ -. 
P.C. RADIO'S mains P.S.U. for 
above, 901 -. 
R.209 RECEPTION SET. A 10 -valve 
high -grade superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power - 
supply unit driven by a 6 v. battery (2) 
point connector included. The set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker, 
or phone output. Dimensions: Length 
I2in., width Bin., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, L23.10.0, including special head- 
phone and supply leads. Carr. LI. 
ROTARY TRANSFORMER. 11.5- 
12.5 v. D.C. Input 300 v. 200 mA DC 
Output, 30( -. P. & P. Iá1 -. 

C.O.D. 2/6 extra. Overseas Postage extra at cost. 

RECEIVER TYPE R.206. Frequency 
0.55 Mc /s to 30 Mc /s in 6 bands, 100 -250 v. 
A.C. or 12 v. D.C. Loudspeaker in power 
supply unit. High performance super- 
heterodyne, eleven valves including a 

separate local oscillator valve, beat 
oscillator valve and two valves (Amplifier 
and Detector) in the A.B.C. system. In 
very good condition, 020.10.0, including 
power pack. Carriage and Packing 151 -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
EI5.I0.0. As above but rack mounted 
model, £14.10.0. 
Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 451 -. P. & P. 4( -. 
CONNECTORS FOR T C S 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New L1.17.6 each. 
P. & P. 216. 

TRANSMITTER RECEIVER. TYPE 
68T. 3 -5 Mc's netting facilities. Low 
power consumption. Requires 150 v. h.t. 
and 3 v. I.t. dry batteries. In good 
condition, 351-. Carriage BI -. 
CARBON INSET MICROPHONE 
G.P.O. type, 216. P. & P. 116. 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.I2 

Shepherd's Bush 4946 
Open 9 -5.30 p.m. Thursday 9 -1 p.m. 

6064 7/. 
6065 6/- 
6080 22/- 
7193 1/9 
7475 2/- 
8013A 25/- 
8020 8/- 
9001 8/- 
9002 4/8 
9003 ß/- 
9004 2/6 
9006 2/8 
C.ß. Tubes 
ACR10 20/- 
CV1596 

(092)55/ - 
E4504 /B /18 

28/- 
VCR97 28/- 
V8613830/- 
VCR138A 

40/- 
VCR139A 

35/- 
VCR517 B 

40/- 
Y-CR517C 

40/- 
3EG1 25/- 
31'P7 45/- 
5(781 30/- 
5FP7A 251- 
Photo Tubes 
C'MGS 5/- 
0916 12/6 
931.A 55/- 
60978 350/. 
Special 
Valves 
A('T6 28 
ACT9 012 
E51177 210 
K301 24 
KR NSA 

58 /10/0 
1B24 2á/- 
2J22 22/10/0 
2754 23 
417A 80/- 
32192/E 

137/10/0 
714AY £4 
723A/B 50/- 
725A 20/- 
726A 19/- 
Transistors 
0826 12/6 
0844 6/- 
0C45 6/- 
0(772 7/- 
0881 7/- 
0882 10 /- 

Orders over £1. 2/ -; over £3, P. & P. free 

EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1000 fl, 100 Sà 
to 200,000 SZ. With test leads, leather 
carrying case. Tested 04.19.6. P. & P. 316. 
AR88D RECEIVERS. Fully recondi- 
tioned, E55; rebuilt models, L85; brand 
new, £95. Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 161 -. P. & P. 116. 
R.107 COMMUNICATION RECEI- 
VER. 1.2/17 Mc /s. 9 valves. "Wide" and 
"narrow" band switch. AVC and BFO, 
with internal speaker. 100 /250 v. A.C. 
and 12 v. D.C. Meas.: 24 x 13 x 17in, 
Price L13.I0.0. Carriage 20( -, 

PANEL METERS (round) 
0-20 microamps 21" D.C. 791- 
0-50 microamps 3" D.C. 451- 
0-50 microamps 24" D.C. ** 40'- 

35 '. 
351- 
3216 
21'. 
30'- 
19'6 
351- 
35 (- 
451- 
29/- 
1716 
28/- 

0-100 microamps 2" D.C. 
0-100 microamps 2" D.C.** 
0-200 microamps 2" D.C. 
0-500 microamps 2" D.C. 
0-500 microamps 24° D.C. 
0-1 mA* 2" D.C. 
0-1 mA 3" D.C. 
0-1 mA 3" D.C.** 
0-5 mA 3" D.C. 
IS0-0-1,500 mA 3" D.C. 
0-15 v. 
0-50 v. 21" D.C. 
0-150 v. 21" A.C. 241- 
0-500 v, (shunt) 24" D.C. 201- 
0-5 kV 3" electrostatic 85(- 
0-10 kV 21" D.C. 63f- 
Freq. 50-70 c/Sec. 125v 33" 52'. 
*"Weston", as usually used also in H.R.O. 
as "S" meter. **Projection type. 
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OPERATE YOUR OWN T.V. STATION! 

N.E.V. CLOSED -CIRCUIT 

T.V. CAMERAS 
Assembled and Ready 
for Immediate Use 
(Not a Kit!) ...--""`.... 

Ideal for the 1Beeeh! Rallier, Sport. & All 
AElractive 

Ew 

outdoor Brenta, etc. 
lissai _two-tone finfsh- 
OOR PRICE igue. 

Only.. 6916 (P{ 0)P. 

A Once in a 
Lifetime Bargain 
-Never to be 
Repeated! 

New -may need slight ad hutment. 403 line for operating 
on your own television net, on any channel from 1 to .i. 
210.240 volt A.C., h0.80 cycle. 

Usual price 679. Limited quantity to clear 
at the ridiculously low price of only - 
Complete with E,M.I. "M" Grade f Vidicon Tube. Instructions and circuitry 
supplied. (Cart. and ins - 24/ -l. 
Lenses available se advertised opposite. These camerae are 
highly recommended for experimental purposes and enthusiasts. 
security and home entertainment. 

Thousand and one applications 

8.10 

2- Wave -Band 6- Transistor 

POCKET RADIOS 
Long moduli. um, e. lets an 
the stations you want; Light, 
Home, Luxembourg, Conti- 
nentals. etc. Not much larger 
than a packet of cigarettes, 
yet giving the volume and 
tone of a radio twice its size. 
Should sell at 7i ens. our 
price direct 

ou 
from docks to a 

ONLY p. & p. 8/0. 

Complete with batteries and leather carrying ease. 
Ideal for holidays, picnics. garden, bedside and in the car. 

TWO-WAY RADIO- TELEPHONE 

`TRANSCEIVERS' 
29.5 Mc;s Crystal controlled 9 transistor, volume 
control, etc. Range approx. 0.5 mile lu ell y -2 -3 miles 
sea and country. With smart leather case, standard 
pencil batteries. etc. Ready assembled for use. 
Limited quota. Usually 

>E34 0 45 guineas. OUR PRICE per pair. 

(Licence should be obtained for use in U.R.). 

Demonstrations of Closed -Circuit Cameras 
Birmingham. Full range of Hi 

Ac nationally advertised - 
THE HIGHLY SUCCESSFUL 

NEW `CYCLOP' MK. III 
TRANSISTORISED CLOSED -CIRCUIT 

TELEVISION CAMERA 
Iwaciu,' tic., round cornms, through wall.. and into; dangerous 
or inaccessible places. invaluable for mass industrial ]nstrtiotiou. 
Unseen observation. 
Security, etc. No 
technical knowledge 
whatsoever required In 
install or operate. Plug 

focus mill view. 
Designed for standard 
403 line, attaching 
directly into yow 001 
Television set. Excel- 
lent picture quality. 
ONLY 

E68.10 
or 117.5 deposit and 
12 payment, of 93/3. 
I .E ss l,llNS 
..,tnil:tl.l. ee below). 

,on(wo4smi 

oll ,I,.la.lo n, urgncs 

JAPANESE! 
`COSMICAR' 1" 
TELEVISION LENS 

'Click -atop' Aperture PILO to F/222.4 ele- 
.tperture F /1.9 varying to F122. 4 ele- 

ont lens construction, C Mount fitting. 
Full focusing adjustment from inftnity 

to 24'. Bloomed lenses complete with lens caps and finished In an 
attractive black and stainless alloy, at thy 

£9.16.6 ridiculously low price of only 
p P. 3 16. 

Also Ideal for 16 mm. Movie Camerae. Definitely worth treble. 

SUPER `DAUMEYER' 
1" F/1.9 LENSES 

Designed for T.V. Work. and quite end- 
able for 16 mm. Cine Cameras. 4 element 
lens construction, fully bloomed. Focusing from infinity to 24-. Standard 
e mount thread. Aperture closing down to F /16, 
guaranteed brand New. Normally retailing at p. a R 3!6 
218.12.6, Our Price ONLY 

STOP PRESS ! 

MINIATURE 2 -WAY F.B.I. 

TRANSCEIVERS 
7 W:Is Citizens Hand, Approc. 400 -500 ode. 

range.. 

es 
Limited import / per pair 

ONLY 
(Easily worth double). 

p. & p.5 _ 

(Licence should be obtained for use in U.K.) 

always available at our new city showrooms in 
-Fi Stereo Tape and Disc equipment. 

HORNTONS ELECTRONICS 
watxlt-TLLpr 

mots 110 

Telephone 
l'EN BSB3 

LOMBARD HOUSE, GT. CHARLES ST., ( Next to Pan American Airways BIRMINGHAM 3 
i 
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THE TRIPLETONE HI -FI MAJOR 
PRICE ONLY £15.18.9 COMPLETE 

Guaranteed 12 Months. 

A 12 watt quality amplifier incorporai ice negative 
feedback, with a pre-amp for mitt. and provision for 
mie. /gram mixing. Frequency response ÿ 1 dB: 
13- 20,000 c /s. Distortion only 0.13°ó, with noise 
and hum -.80 dB. Separate Baas. Middle and 
Treble lift controls. Valve Ilnr -u p, 12.457. 12AN 7, 
E1,84, EL84 and ER81. Push pull output with 
notching to 3 or 130. Fully isolated power supply 
from 200/250 v. A.C. input. with take -oil tor tuner 
etc. Size 12 x St x lin. high. 
De Luxe Cue: 14in. x 9in. n ?.in_ 30/- extra. 

New It .('..S, VALVES 90 -day Guarantee 
111,5 6 /-¡InQ7ti 6/- E Bt'4i 8 /- l'l '1,84 6/- 
f87 8 /.6:87 5/- EIltn I 5/ -'l '1,81 10 /- 

3 / -1iá GG 5/- ER F7:0 5/- 'P1.83 9/- 
7/ e\4 5/- El H4.2 9/- I' V8'.1 7/- 
7/- 655 61- Ei'Hit 9/- PVol 8/- 
8/- .12AT7 8/- EI.'LBO 9/- PV-.SO 7/- 
6/- -Al 1. 7 8/- El'I.8O 10 /- SPIII 3/- 
9/-12AS7 7/- EFI8:3 7/- 1 -22 7/- 
4/ -I12K7 5/- 'EF184 7/- CBt'41 8/- TINNED COPPER WIRE 16 n. _ ,w ;ii,., 3/ -. 
8 / -I12K8 19/- EF:S6 10/- l'Bi'S1 9/_ ENAMEL COPPER WIRE 16 -22. 2/9; 24 -30. 3/8' 
7/- 12Q7 7/- EF89 8 - - 

22.40 4/8: D.C.C. 28, 34.3 11, stv 2 ., 3/8. 
b/- 25Y.5G 9/. EL84 7/- L!Bl'80 5/- FULL WAVE BRIDGE SELENIUM RECTIFIER 
7/ -,351,6 9/- EY51 g/- Ot11181 9/- 2, H or 12 v., l l atop.. 8 /9; 2 a.. 11/3; 4 a., 17/6 
3/H357,4 5/- Eí'80 e/- 141352 10/- CHARGER TRANSFORMERS. Tapped input. 200 
b/:'Á54 2/ 1:7.46 5/_ CF" s1,- 250 v. for charging at 2, 8 or 12 v., 11 amps., 15/6. 

6 

/-1DAF95 B/- E7.80 ^ /JCL4I B/- Vs.. 17/8; 4 amps.. 22/6. circuit included 
6 / -IDF96 8/- EZBI 7/- 1, Y4Ì 5/- 4 AMP CAR BATTERY CHARGER with ant 
5/-19K 96 8/. Ml' 14 7/- 1; Y85 7/- meter. Leads, Face rase, rte.. fur d V. ar I% v., 69/ . 

5/- 101.96 8/- PC97 7/- l't'9 7/- 
6 /- IEABC80 b/- PC'l'84 8/- VR150 7/- 
5/ EB91 4/- PC'1380 5/ 11'81 6/- 

/.13 
.5Z4 
.4M6 
OATS 
SBAl 
';BE6 
5BW6 
5145 
515 
1,16 
.17G 
5K6 
1K7G 
1K81: 
lN7M 

MAINS TRANSFORMERS 200/250 v. A,C. 
Postage 2,- each Iraoefa.ruer. 

STANDARD. 250 -0 -250, 80mA, 6.3 v. 3,5 a, 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., 5 v. 

or 4 v. 2 a., 12/0, ditto, 350 -0- 350 2918 
MINIATURE 200 v. 20 mA, 0.3 v. I a. 10/8 
MIDGET, 220 v. 45 mA 6.3 v., 2 a 15/8 
SMALL, 250 -0 -250, 45 InA, 6.3 V, 2a , 17/6 
STD. 250 -0 -250, 55 mA, 6.3 v. 3.5 a. , 17/8 
HEATER TRANS. 6.3 v. 11 a. .. . , 7/6 
Ditto. tapped 1.4, 2, 3, 4, 5, 0.3 v, 8/6 
Ditto, see. 6.3 v. 4 amp... 10 /6 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 5, t;, 8, 9, 10, 12, 1,5, 1S, 24. 30 v. , , 22/8 
AUTO TRANSFORMERS, 150 w. 22/8 
0, 11..5, 200, 230, 250 v. 500 w. 82/6 
MIILLARD "510" Maine Transformer .. 33/8 
MAINS POWER PACKS. Ready built with 
Transformers, Rectifiers, Condensers, providing 
B.T. and L.T. outputs. 
200 v. 211 ma. D.C. 11.3 v. 1 a. D.C. 25 /6 
220 v 50 ma. D.C. 11.3 v. 2a..4.1'. 35/8 
250 v. 80 ma. D.C. 5.3 v.:1.5 a. A.,'. . . 45/8 

NTERVALVE TRANSFO- swERS. 3:1 or 3:1, 9/ -, 
O.P. TRANSFORMERS. Heavy 111113, 5/6, Multi - 
alien 7/6, Multiratio heavy duty push -pull, 10 w., 
5/8. Battery. 4/8. soli. min.. 5/9. 
inv. O.P. matching trama., 3 7, 150. 12/8, 

L.F. CHOKES 15'1011.. 60 /65 mA. 5 / -; OH, s5 fnA. 
0/8, 1011. 150 01A. 14/ -. 

I .11.T. BOOS'LER TRA.NSFtnt]II':ItS 
for heater cathode short circuit, or tubes with failing emission. Full instructions supplied, mains input. 
Type .t optional 25% and 50% boost 
21. or 45. .,r B.:D. or 111,6r. or 12,81. Stale voltage required. P14 ICI: 10 /F. 

I.F. TRANSFORMERS 7/6 pair 
485 K/s Slug Tuning Miniature Can, 2 x 1 x lin. 
High Q and good bandwidth. Data sheets. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPES 

1/350V 2/- 50,/350V 5/8 
2/350V 2/3 100/35V á/- 
4/450V 2/8 250/25V 8/_ 
8/450V 2/3 500 /10V 3/- 
16 /450V 3/- 1,000 /12V 3/- 
72/450V 3/9 5,000 /11V 5/- 
%.í/25V 1/9 8 +0/450V 3/6 
25/50V 2/- 8 +16/430V 3/9 
50/25V 2/- 16 +16/450V 4/3 
50 /50V 2/- 32 +32/350V 4/8 

8 /600V 9/- 
16/450V 5/- 
16/5110V 12/- 
16 +1(1 /500V 7/6 
50 /430V 0/8 
32 +32/350V á/- 
3+32/450V 6/- 
3_+32+32/330V7/- 
50+50/350V 7/- 
64+120/350V 11/6 
100 +200 /273V 12/6 

TELESCOPIC CHROME AERIALS, 12 to 33ín., 8/6, 
TRIPLEBERS Bands I, II, III, 12/6. COAX PLUG, 1 / -. 
LEAD SOCKET, 2/ -, PANEL SOCKETS, 1 / -. 
OUTLET BOXES (Surface or Hush), 4/- ea. 
BALANCED TWIN FEEDER yd. Bd. 80 or 300 ohms. 
TWIN SCREENED per yd. 1 / -. 80 ohms only. 
Wirewound Ext. Speaker Control, 101) 3/ -. 231) 6 /6. 
WIRE -WOUND POTS. 8 WATT. Pre -set Min. 
TV Types. All values to 10 ohms to 25 K., 8/. ea. 
30 K., 4/ -, (Carbon 30 K to 2 meg., 3 / -I. 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Value, 50 ohms to 50 K., 6 /6: 100 K., 7/6. 
PHILIPS TRIMMERS, 0-10 pF.. 3 -30 pF'., 
TRIMMERS, Ceramic. 30, 50, 70 p5'., 9d.; 100 pF.. 
150 pF., 1/3; 250 pF., 1/6; 500 pF., 750 pF., 1/9, 
TV etc. TRIMMER, 1000 pF., with knob, 2/., 
RESISTORS. Preferred values. 10 ohms to 10 meg., 

w. 44,; 1, w., 4d.; 1 w., 6d.; 11 w., 8d.; 2 1v., 1 /-. 
High Stability, 4 w., 1 %, 2/ -, Preferred values 
100 to 10 meg. Ditto 5% 1013 to 2' neg., lid, 
BRIMISTORS. CZ1, 3/6; CZ2, 2/6; CZ3, 1/8. 

w'oo'l WIRE -WOUND RESISTORS ,f 
1/3 

10 watt - 
10 ohms- 10,000 ohms 2/- 

1 5 watt J 2/_ 
12.5 K to 25 K 10 w. .. .. 3/- 
Toggle Switches, s,p.. 2/ -; d.p., 3/6. d.p.d.t., 4/ -. Min. Slide d.p.d.t., 3/8. 

Volume Controls 
Linear of Log Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg. 
1,.9. 3/ -; D.P., 4/6, 
Stereo L,'S 10/8; D.P. 14/8 
Im. log +1m. A /log, 7/6 

80 C. BLE COAX 
semi -air spaced jiu. 

60 7ás. 1276/ /8 6d.yd. 
Ideal 625 lines. 
Low loss 348 Our Written guarantee with every purchase OPEN AÌ.1. DAY 10010. 500 MOlet /óy U. NI V ('.OMPONEN I' LIST 1 / -. (Wed. I p.m.) 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. .. 2/8 "N".W." Radio Valve Data .. 7/8 Illgh Fidelity Speaker Enclosure 5/- Valve and TV Tube Equivalents .. 9/6 TV Fault Finding 
Mollard Amplifier Manual ,. 8/6 
Radio Valve Guide, Books 1, 2, 3, 
4 or 5 . 5/- each Practical Raadio Inside Out -. 3/6 Malter Colour Code Chart 
Transistor Controlled Models .. 7/6 International Rads., Stations .. 2/6 

4 TRANSISTOR PUSH -PULL 
3 x 7x ;in. AUDIO AMPLIFIER 
A really built miniature push -pull amplifier with 
Driver and output transformers, 4 transistors. 
Ideal for use with record players, Intercoms., 
BABY ALARMS, etc. Complete with full 

47I instructions and circuit. 
Price 9v. Batt. 2/3. 21ín, Speaker 15/ -, 

1964 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
S.W. Di ni. -50 m. LATEST ;BULLARD 
31.W. 2001m-550 m. EC1181, EF89, EBC'81, 
L.W. 800 m. -2,000 m- EL84, EZ80 

12 -month Guarantee. 
A.C. 2011:230 v .Short- Medium, Long /Gram. 
Ferrite Aerial -Ì.V:1'. 3 ohm output, o watts. 
Tape Sockets, 1.1:, -. dial, horizontal wording. 
size 13ìu d nod calibrated. Isolated 
Chassis. 7in. high a 51in. deep. 

£9. i 5.6 l'arr..t Ina. 4 6. 

BAKERS 
`Selhurst' 
-RADIO- 

THE 
CONNOISSEUR'S 

CHOICE 

'none genuine 
without this sea /' 

12io. STALWART HEAVY DUTY 15w. 5 gnu. 

45- 13,000 cps, 3 or 15 ohm voice coils. Unlimited 
Applications. Flat response 100 to 10,000 cps. 
magnet, 12,000 lines. Price for quality nnbeat- 
ab,e. 
12in. STANDARD HEAVY DUTY 20w. 7 gns. 
More powerful magnet 14,000 lines special sus- 
pension. 40.14,500 cps, Recommended where - 
ever a high standard of reproduction is desired. 
12m. BASS HEAVY DUTY 25w. 12 ens. 
New 1984 high power model. Aluminium coi 
former with magnetic damping 25- 15,000 cps. 
Ideal for all electric guitars. 
1510. AUDITORIUM MODEL 35w. 19 ens 
Improved magnet aicomax with heavy plated 
steel plates. weight 10 lbs. 17,000 Imes, 20- 
12.000 cps. Solid heat proofed Paxolin Coil 
Former. Ideal Electric Guitars. 

LOUDSPEAKERS P.M. 3 OHM, 2! :3. 4, 5in. 
7 x 4in., 15/6; lain. Kola, 18/6; Oin. Plessey, 17/6 
0 x 13Ìn., 8 o 5i1.. 21/ -; lu n sin., 22/8; 10 in. Role 
30/ -; 1201. K.A., 30/.; EMI, Double cone l'erami 
magnet 10 w. 13 x Bin., 45/ -, Horn Twee. 29 b 
STENTORIAN HF1012, D1in, 3 to 15 ohms, 10w 
02/ -; min HFS12, 76/ -; Crossover CS3000, 33/.. 
EXTENSION SPEAKER CABINET, 15/6 
6.1 in.. 18/6; `7011. 19/6; loin., 29/8; 12in., 60/-- 
TWIN GANG TUNING CONDENSERS. :315 pr., 
miniature lin. x I lin. x 1 ¡1,u., 10 / -; 51111 pl' Standard 
with trimmers, 9/-; midget, 7/8; oith trimmers, 9/- 
3011 pF slow motion timing, standard 9/ -. Tranaisto 
gang 208 +176 or with trimmers. 10/8. SMALL 
3 gang 500 pF, 17/ -. SINGLE 365 pF, 7/8. SINGLE 
10 pl', 25 pF, 50 pF, 75 pF, 100 pF, 150 pF, 5/8. 
Solid dielectric 100, 300, 500 pF, 3 /S. 
CONDENSERS- New stock, 0.001 mfd. 7 kV, 
T.C.C., 5 /6; Ditto, 20 kV, 9/8; 0.1 mid., 7 kV, 9/6; 
Tubular 500 e. 0.001 to 0.115 mid., 9d 0.1, 1/- 
0ó2i, 1/8; 0.5/350v., 1/9; 0.15330v., Rd 0.01/2.000v,. 
0.1/13100v., 1/9; 0.1 mid. 2,000 volts, 3/6. 
CERAMIC CONDS, 500 V. 0.3 pF' to 0.01 mfd., 94. 
SILVER MICA CONDENSERS, 10% 5 pF to 500 pF, 
9d,; 000 pF to 3,1100 pl', 1/ -. Close tolerance 

1 +1 pF) 2,2 pF to 47 plc, 1 /-, Ditto 1% to 30 pF 
to 013 pl', 1 / -; 1,0011 pi' to 5,000 pF. 1/9. 
WAVECHANGE SWITCHES 
B p. 4 -way 2 wafer long spinelle 8/6 
2 p. 2-way or 2 p. 6 -way long spindle .. 3/6 
4 p. 2 -way or 4 p. 3 -way long spinelle 3/6 
3 p. 4-way or 1 p. 12-way long spindle 3/8 
Waveehange "MAKITS ". Waters avail- able: 1 p. 12 way, 2 P. ti way, 3 p. 4 way, 
4 p. 3 way, 8 p. 2 way, 1 wafer switch, 8 /6. 
2 wafer switch, 12/6; 3 wafer switch, 16/ -: additional wafers up to 12, 3/6 each extra, 
Valveholders. EA50, 6d. 1312A, CET, 1/3. Engl. and Amer, 4, 5 and 7 pin, 1/ -. 
MOULDED Mazda and int. oct., 64.; B7G, 
B8A, BOG, BOA. 9d. B7G with can, 1/6. B9A 
with can, 1 /9. Ceramic EF50, B7G. BOA. 
int. oct.. 1/ -. B7G, BOA cans, 1/- each, Valve 
Plugs B7G, B9A, int. octal, 2/3. 

HIGH (.AIS 7'V PRE -AMPLIFIERS 
B.B.C. Channel 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 6d. (PCC84 
valves if preferred). Coils only 9/6. 

(RANI) III I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain I7dB. 
Circuit and coils only, 9/6. Chassis 4/9. 

THE ORIGINAL 

RADIO COMPONENT 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER _00/260 v, A.C. 

35/- 

I., :Hlct .:\.E. 
PLASTIC RECORDING TAPE 

Double Play 710. reel, 2,400ft. 42 /- 
lin. reel, 1,200ft. Pb /- 

Long Play lin. reel, 1,80011. 2216 
511n. reel, 1,200t t. 17/6 
lin. reel, 900ft. .15 /6 

Spare 
Plastic 
Reels 

3ín. 1/8 
41n. 21- 
511. 2/- 

Standard 
5ín. reel, 600ft. 11 /6 7m . 9/6 

"EASISPLICE" Tape Spl cer 5/- 
Leader tape 4/8; Splicing tape 3/ -. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE G.E.C. 2 / -. GEI84, 8/ -. 0A81, 8 / , 
HIGH RES. PHONES. 4,000 ohms, l5 / -. 2,000 ohms 
12 /6. MOVING COIL PHONES, 100 ohms, 10 / -, 
SWITCH CLEANER. Fluid squirt spout, 4/S tin, 

"6+1" TRANSISTOR RADIO 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts Including BVA transistors, ferrite 
aerial, with car aerial coll, printed 
irouit, 811n. x 211n., but EXCLUDING 

Speaker and cabinet. a5.O Speakers, 36 ohms, 7 x 4M., 21/- 
5in., 17/8; 311n.. 15/8. Cabinet 27/6. 

BUMS PLUGS AND SOCKETS. Non -reversible 
2 -pin, 4/8; P73, 5 -05, 4/6; P194, 8 -pin, 6/8 

ACES. English open circuits, 8 /6. Closed circuit, 
/3. .rnmdlg type 3 -pin. 1/3. Gnmdig lead jack 8/6. 
ACK PLUGS. English, 5 / -; Screened. 4/-; Grundig, 
i -pin. 8/6; Phono Plugs, 11 -; Sockets, 6d. 
ALADDIN FORMERS and cores, }In., M.; ,in., 10d. 

q. 
In. PORMr 

sq. 150e., 150e., 2/- with 2 
tin. 

h cores. 
LOW MOTION DRIVES. 8:1, 4/8; 36:1, 10/8. 
OLON IRON, 25W. 200V or 230V, 24/ -, 

ANTRI SUB -MIN. IRON. 15w, 200 or 240v., 20/6. 
BENCH STAND for above. 1201. Spares In Stock. 
Paxolin Panels, 10 x 8 x t /tein., 2/ -. 
Miniature Contact Coiled Rectifiers. 
250V, BOmA, 7/8; 250V. 85mA. 9/6. Selenium 
Rect. 300V 85mA. 5/ -. K3/25, 930V. 6mA, 5/ -. 
RM4, 
Rect., 

14A100, 14A116, 10 /- each. FC31, 
20/ -. TV etc. Silicon Sub -Min. Rectifiers, 
250V 450mA. 10 / -; 250V 150mA. 5/8. 

465 kc/s. SIGNAL GENERATOR 
Price 10/6. ready made with valve 1S5. 
POCKET SIZE 21x4lxlin. One resistor 
to change, full instructions supplied. 
Battery 8/8 extra. Details Free. 

MA II 'I IN TAPE PIt I'.- :tIIPLIFIERS 
DI:I KS (PLAY-BACK THROUGH 

LOUR OWN A.1IPLIFIEft) 
Collar., 2 track I ('ollar., Studio 
Pre -amp. 28.8.0 tape desk 210.15.0 
COMPLETE RECORDING & PLAY- 

BACK AMPLIFIERS 
Collard amplifier 211.11.0 

MAINS DROPPERS. Midget adjustable sliders 
0.3A, 1,000 ohms, 8/ -; 0.2A, 1,200 ohms, 5 / -: 

,15A, 1,500 ohms, 8 / -; O.lA, 2,000 ohms. 6/ -. 
MIKE TRANSFORMERS, 50 -1. 8/0. 
P.V.C. Covered Wire, riugle or stranded, 24. yd. 
glassing, 1 or 2 on,. 2d.; 4 mm., 3d,; 6 mm., 5d. Pi. 
SPEAKER -FRET. Gold, Maroon or Green Cloth 
17 r 2510., 5/ -; 25 x 3510.,10/ -. Tygan, various colours 
52in. wide from 10 /- ft.: 26in. wide from 6/- ft. 
Samples 1 / -. Expanded Metal, Geld, 12 x 1210., 8/ -. 
Panel mounting fuse holder. 2 / -. Fuses 1 }i0. 60mA- 
IA. 84. Insulated side cutters, 3/8. Bib Stripper. S /6. 

Colle Wearite "P" Type, 4/- each. 
Osmor Midget "Q" type, ad1. dust core, 
from 4/- each. All ranges. List S.A.E. 
Re maned DRR2. L. and Med. T.R.F. 
with reaction. 4/6. Med. wave D.R., 318. 
Ferrite Aerials, M. 8/9; M. and L., 12/8. 
Osmor Ferrite Rob Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x Ibn., 6 x 1ín., 6 x e /rein., 3h. 
H.F. Cokes 2/8. Osmor QCI, 8/9. 
T.R.F. Coils, A /HF, 7/- pair; HAS. 3/8. 
Screwdriver, 6ín., 6d. Test Prods, 2/9 ea. 
Neoside Trimming Tool, 1/9. 
Neon Mains Teeter Screwdriver. 5/ , 
Multitore Solder, 4d. yd. Dispenser, 2/8. 

Blank Aluminium Chassis. 18 s.w.g. 
4 sides, riveted corners, lattice fixing 
holes, hiin. sides, 7 x 4ín., 4/9; 9 x 7ín, 
5/9: 11 x 71n. 8/9; 13 x 9ín., 8/8; 14 x 113n. 
10 /8: 15 x 141n., 12/8. 
Aluminium Panels, 18 a.w.e., 12 x 121n., 
4/6; 14 x 91n., 4/ -; 12 x Bin., 3/ -; 10 x 710., 
2/3 ;8x Sin .. 2 /- ;6x41n.. 1 /8. 

RADIO AND TELEVISION SPARES 

All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 
types). Send S.A.E. for quotation. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE 8- TRANSISTOR PRINTED 
CIRCUIT AND FERRITE AERIAL. 
Long and Medium aerial -RA2W 61n. rod 
208 pF tuning, with car earial coil, 12/8 
Osc. Coil P50 /1AC 176 pF tuning 5/4 
1st and 2nd I.F. P50 /2CC. 470kc /s 11 /181n. 
dia. by tin. 5/7 each 
3rd I.F. P50 /3CC 8/- 
Spare Cores 6(1. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.pd.t. 3/8 
Printed Circuit -PCA1. Size 21 x Bitn. 
Ready drilled and printed 9/8 
Volume Control, 5K -DP 4/8 
35 ohm Speakers, 31ín.. 15/6; 5in.. 17/8: 
7 x 41n., 91/ -. 
Tuning Gang with trimmers 10 /8 
6 Mullard Transistors and diode 42/8 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10/6 
NEW MULLARD TRANSISTORS 
0071 6 / -, OC72 7/6. OC81D 7/8. OC81 7/8, 
0C44 8/-, 0C45 8/ -, 0C171 10/8, AFI17 9/6, 
Sub Miniature Condensers. 0.1 mFd, 
30v.. 1/3.1, 2, 4, 5, 8, 18, 25. 30. 50 100 mFd, 
15 volt, 2/8 ea. Transistor Holders, 1/3. 

SINCLAIR "SLIMLINE" RADIO 
Med. wave kit, 2 transistors, 2 diodes, 
earphone, ferrite aerial, Cabinet 
3 x 16 x tin. 49/8. batt. 3/6. 

THE "POWER MITE" 45¡- 
PM9 Mains Unit 9 volt for Transistor 
Radios. Same size as P.P.9 (200/250V. 
A.C.). 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

READY BUILT, WIRED AND TESTED 
A.C. 200.250V. Valves ECL88 and 
EZ80. 3 ohms output. Controls: bass 
treble and volume. Separate front panel 
with de luxe finish. Quality mains trans- 
former. Enamelled chassis 61n. x lin. x 
81o. Price 24.19.8. Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
Telephone: THO 1665 

(Export ,nlroo, . Send remittance, 
'P.P. charge 1/- C.O.D. 2/- extra. and extra po.tapn no C.0. 1.1d 

1 ores 133 or 68 pass door. B.R. Station Selhurat 

BUILD YOUR OWN 
RECORD PLAYER 

FROM £9.19.6 

AND 

SAVE 

POUNDS!! 

4 Speed Autochanger or Single Player 
units with Brand New 2 -tone de luxe 
Cabinets 17 x 15 x Min. Strong handle, 
gilt finish clips and hinges. Used by 
Famous Make for 20gns. models. 
Ready cutout motor board 14x1S1n. 
Front baffle with 7 x 41n. high flux 
loudspeaker and S watt2 valve UY85, 

12Cx 3z 
amplifier 

21n Quality 
on ohm output 

transformer, low hum level circuit. 
Volume and Tone controls. 3-core 
safety mains lead. All items fit to- 

lions enable assembly. in 30 minutes, 
only 5 wires to loin! 12 -month written 
guarantee. Available separately or 
package deals ars below. 
AUTOCHANGER KITS COMPLETE (.e above) 

B.B.R. Monarch .. .. 211.10.0 P.P. 3i6 
Garrard Autoslim 212.18.8 P.P. 5/6 

SINGLE PLAYER KITS. Complete to above) 
E.M.1. Junior .. .. 19.19.8 P.P. 5/6 

Garrard SRP10 .. .. 111.5.0 P.P. I/O 
OR SEPARATELY 

Cabinet with board 14 a 18in. 
out out to your tholes 28.9.6 P.P. 3/6 

Amplifier with 7 s On. speaker 63.17.6 P.P. 116 

AUTOCHANOERS 
B.B.R. ÚA14 .. 15.15.8 P.P. 4(6 
B.B.R. UA15 Slimline .. 28.17.6 P.P. 4/6 
Garrard Autoslim .. 56.17.6 P.P. 418 

SINGLE PLAYERS 
G d SRP10 .. 25.5.0 P.P. 4/8 
E.M.I auto stop /start .. 15.5.8 P.P. 4/6 
E.M.I Junior .. .. 13.7.8 P.P. 3/8 

TRANSCRIPTION UNITS 
Garrard 4HF .. 515.15.0 P.P. SI- 
Philips AG1018 .. 512.5.2 P.P. 5'- 
Garrard ATS .. .. 810.10.0 P.P.: - 

BARGAIN STAL PICK -VP ARM 
Complete with ACOS LP -76 Turnover Bead, 20 /- 

Replacement sapphire styli 5 / -, dtam'md 15/ -. 
Mono GPM( Stets 15/ -; Stereo Ronnrtte 301 - 

BARGAIN SINGLE PLAYER KIT 200 /860 v. A.C. 

£5.15.0 poet 51.(lea 
abloet) 

With 2 -stage Amplifier; 3 watt; 2 valves, tram, 
11185; High -Inn 5in. speaker: 4 -speed E.M.I. 
Turntable. 18, 83. 45 78 r.p.m.I CrysLl PieS -up 
for LP /STD. Records, 7in,, loin., 12ía.; Cat out 
Mounting boards 12; r 91in. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT:1 Pusb -Pal fo 3 ohms for 00711, 11 /- 
D8084, 1.74:1 C.T. Push -Pull Driver for 0078, 11/- 
D3058, 11.5:1 Output to 8 ohms for 0071, eta., 11 /- 
D187, 18.2:1 Output to 8 ohms for 0072. eta., 12/- 
D238, 4.5:1 Driver, ;in. s f in, z lin. 11/8 
D840, 8.5:1 Driver. lin. z fin. s pin. 11/8 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5R with switch dla..Sin. 5/3 
DEAF AID EARPIECE, Stal or magnetic 7/6 
SUB -MIN. JACK AND PLUG 2.5 or 3.5 mn. 3/6 pair. 

MINIATURE PANEL METERS 
Size Min. sq. Precision jewelled bear- 
ings, 2% accuracy, silvered dials, black 
numerals and fine pointers., zero 
adjustment screw on front of meter. 
0 -1 mA .. 27/8 0 -50í1A .. 39/8 
0.5 mA .. 27/8 0- 5110µA .. 32/8 
0 -300V .. 27/8 "S" Meter .. 35/- 

MOVING ('OII. ML'LTIMETER TK20a 
0-1000 v. A.C. /D.C., ohms .0 -100k, etc., 49/6 

0--153 m 2ín. scale. 

CRYSTAL MIKE INSERTS 6/6 
High output. Size í11n. dia. x fin. 

ACOS MI('. 14. insert í11n. dia. x ¿In.. 8/8 
A('OS 39-1 1)E LUXE STICK MOLE 35/- 
TSI, QUALITY STICK HIKE 26/- 
TELEPHONE TAPE MIKE .... 10 8 
GCITAlt C'ONTAI'T )LIKE 15 /8 
MOVING COIL MIES 59/8 
F1,008 STANDS 57/8 
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RADIO- AMATEUR GCAR /ljjjl TEST INSTRUMENTS EDUCATIONAL KITS 
o >t.t,o H I -F I E Q U 1 P M E N T 

n nth the clearly- written instruction manuals, 
CM None can build any of these models - haie the world's Best equipment - and save money 

ttv 

S 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc s. Tuning unit 
(FMT -4U) with 10.7 Mc /s. 
I.F. output (L2.I5.0 inc. P.T.) 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves. 
(413.3.0). Total kit 415.18.0 
Assembly can be arranged. 

5W HI -FI MONO AMPLIFIER. Model MA -5. A low- priced 
well designed amplifier. Printed circu is construction makes it 
easy to build. Kit E10.19.6. Assembled ¿15.10.0 
STEREO CONTROL UNIT. USC -I. Luxury model with 
inputs to suit any pick -up or tuner. Kit 419.10.0 Assembled ¿26.10.0 
MONO CONTROL UNIT. Model UMC -I. Ideal for use with MA -12 or similar amplifier. Kit 0.12.6. Assembled 113.12.6 
HI -FI EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, available to meet various needs. Details 
on request. ... ... ... ... from ¿7.7.0 to ¿37.16.0 

"MOHICAN" GENERAL 
COVERAGE RECEIVER 
Model GC -IU. Fully Tran- 
sistorised. Excellent portable 
or general purpose receiver 
for amateur or short wave 
listening. See full spec. leaflet. 

Kit 437.17.6 
Assembled 445.17.6 

AMATEUR BANDS RECEI- 
VER. Model RA -I. Covers 
all Amateur Bands from 160 
to 10m. Special features incl. 
half lattice crystal filter, 8 
valves, signal strength "S" 
meter, tuned R.F. amplifier 
stage. Kit 439.6.6 

Assembled 452.10.0 

6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitivity. Suitable for Decca 
Deram Cartridge. Kit 415.17.6. Assembled 421.7.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build ... ... ... Kit 412.11.0 SHORTWAVE TRANSISTOR PORTABLE. Model RSW -1. 
Two short bands, trawler and medium wave Kit 419.17,6 
HI -FI A.M./ F.M. TUNER. Covers F.M. 88 -108 Mc s. A.M. 16 -50, 
200 -550, 900 -2,000 m. Tuning heart (44.13.6 inc. P.T.) and I.F. 
Amp. 421.16.6. Printed circuit board. Total ... Kit 426.10.0 

"OXFORD" DE -LUXE TWO 
WAVEBAND TRANSISTOR 
PORTABLE. Model UXR -2. The 
ideal domestic, car, or personal 
portable receiver. 10 Semi -con- 
ductors. Send for full details. 
414.18.0 Kit (inc. P.T,). Assembly can 
be arranged. 

Assembled models also available: prices on request- Deferred terms available over f 10. Free delivery U.K. 

SEND FOR FREE BRITISH HEATHKIT CATALOGUE -OVER 50 MODELS TO CHOOSE FROM 
PA AMPLIFIER. Model PA -I. 50W output. 
For vocal and instrumental groups, guitars, etc. 
4 inputs, 2 speakers, Tremolo. Send for full details. 
Kit 454.15.0. Legs optional extra 17'6 set. 
Assembled 474.0.0. 
SOW POWER AMPLIFIER. Model MA -50. 
Ideal for PA work etc. Kit 419.18.0. Assembled 
427.18.0. 

RG -I 
2 1in. PORTABLE SERVICE OSCILLOSCOPE. Model OS -1. 
An ideal light, compact scope for servicing and general work. 
Printed circuit construction. Kit 421.18.0. Assembled ¿29.8.0 
Sin. OSCILLOSCOPE. Model IO -12U. Wide band amplifiers 
essential for TV servicing. F.M. alignment, etc. T/B covers 10 cs- 
500 kc /s in 5 ranges. Kit 432.12.6. Assembled 441.10.0 
VALVE VOLTMETER. Model V -7A. Measures up to 1,500 
v. (D.C. and r.m.s.) and 4,000 pk- to -pk. Res. 0.I52 to 1,000 MO. 

Kit ¿13.18.6. Assembled ¿19.18.6 

DX-40U 

COMMUNICATIONS TYPE RECEIVER 
Model RG -I. An excellent low cost receiver 
Freq. coy.: 600 kc /s -1.5 Mc /s. 1.7 Mc s-32 
A two speed tuning drive. R.F. "front end" 
supplied assembled, aligned and tested. Send 
for details. Kit £39.16.0 Assembled 453.0.0 

6W STEREO AMPLIFIER. Model S 33 3 w /chi. Inputs for 
radio- tape -gram. Stereo /Mono, ganged controls. Sensitivity 200 mV 

Kit 413.7.6. Assembled 418.18.0 MULTIMETER. Model MM -IU. Ranges: 0 -1.5 v. to 1,500 
v. A.C. and D.C. 150µG -I5A D.C. 0.2µ to 20Mu. 4} in. 50µA 

Kit £12.18.0. Assembled 418.11.6 
R.F. SIGNAL GENERATOR. Model RF -I U. Up to 100 Mc /s 
fundamental, 200 Mc /s on harmonics. Up to 100 mV output all 
bands. Kit 413.8.0. Assembled 119.18.0 

See Heathkit models at the RADIO SHOW, 
STAND No. 32, EARLS COURT, LONDON, 

August 26th- September 5th 1964. 

AMATEUR TRANSMITTER 
Model DX -40U. Self- contained. 
80 -10 m. Power input 75 w. CW., 
60 w. peak C.C. phone. Output 

40 w. to aerial. Prov, for VFO Kit 433.19.0. Assembled 445.8.0 

DAMSTROM LTD. 
Dept. P.W.8, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -I000. Covers all DX -1000 amateur bands. 160 -10 m. 150 w. 
D.C. input, self contained with 
power supply. Modulator, VFO Kit 479.10.0. Assembled 4104.15.0 
e 

Send me FREE BRITISH CATALOGUE (Yes /No) 
Full details of model(s) 

NAME 

ADDRESS 

PW8 
i 
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Finishing the job 
AT this time of year many readers, we hope, are enjoying 

a well- earned holiday, or are contemplating one in the 
near future. Others - sad thought - have already 

had their annual break from the daily task. 
The radio enthusiast, returning from holiday to take up the 

threads of his hobby will most likely be eager to get started 
again. like a lion refreshed. This is the time to consider 
whether enough thought and attehtion is given to the final 
appearance of equipment to be constructed. 

Too many constructors spoil the ship for a ha'porth of 
tar. Too many pieces of equipment are electrically efficient 
but look like something from Steptoe's junk yard. Too many 
units are housed in unsuitable casings - or none at all - 
and too many panels are untidy in layout and finish. 

There was once a popular saying that "it doesn't matter 
what it looks like so long as it works ". This may have had 
an element of justification in bygone days but it does not 
ring true in 1964. Except for purely experimental projects. 
the average piece of equipment built by a constructor of 
average ability and experience. should work quite well at first 
switch -on. But there is no excuse, nowadays, to mar a nice 
piece of construction by slipshod appearances. 

If one is not building from a kit. or from a published 
design, a little more thought on external appearance will often 
bring rewarding results. The placing of controls, etc., on a 
front panel do not have to be exactly symmetricaI but they 
should have a semblance of tidiness. 

Knobs do not have to match, but it looks better if they 
do. Potentiometer spindles do not have to be the same length. 
but sawing them to a uniform projection looks neater. Con- 
trols do not have to be labelled, but the use of stencils or 
panel transfers will enhance the appearance. Wooden cabinets 
do not have to be painted or polished but they look better if 
they are. Crocodile clips (and worse) can be used for inter- 
connections but proper plugs and sockets look better and are 
more positive - and safer. 

Also, many enthusiasts do not have a separate radio room 
or even if they do, certain pieces of gear are used in rooms 
inhabited by parents or wives. A poorly finished item can 
be an eyesore to the non -enthusiast! These days neat, 
compact, units are easily possible but there is no reason for 
not trying to make them even more compact if circumstances 
dictate - and to make them as presentable as possible. 

In radio clubs and at exhibitions equipment can often be 
seen which, though built by amateurs, has a crisp professional 
flavour. It should be the aim of all serious constructors to 
reach, within practical limits, this kind of standard. But, at 
least, the care and attention given to achieve electrical 
efficiency and neat wiring should be allied to a pride in the 
final appearance. 

As for the inside of equipment - that is quite another 
story! 
HIIIIÌIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIINIIIIMMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIININIIIIIIIIIIIIIIII 

Our next issue dated September will be published on August 7th 
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NEWS AT HOME 
AND ABROAD 

August, 1964 

Festival QSL -Cards 
for Johannesburgs 

Contacts 
DURING August. September 

and October this year, South 
Africa's capital city will be pre- 
senting "The Johannesburg 
Festival ". Johannesburg's hams 
will be participating in the 
Festival and a special QSL -card 
will confirm all contacts with local 
amateur stations during the festive 
period. In addition, an award 
will be given to stations sending 
a certified list of contacts (no 
QSL- cards) made in accordance 
with specified rules, to the 
Awards Manager, P.O. Box 
7227. Johannesburg, Republic of 
South Africa. The rules require 
that Dx stations, outside Zone 38, 
must contact five Johannesburg 
stations during the period of the 
Festival. 'Phone, s.s.b., a.m. or 
mixed contacts with a minimum 
report of RS 33 or RST 338 will 
be acceptable. 

Short wave listeners can also 
qualify by sending a certified list 
of the required number of 
stations heard, as provided by the 
rules, to the same address. 

The award, presented on the 
inside of a folded card, tells the 
story of the growth of Johannes- 
burg in story and colour 
illustrations. 

Radio Show Returns with a Difference 
tFTER an absence of two years, the Television and Radio Show 

will be back at London's Earls Court in late August. but with a 
difference. Following on the success of 1963's " trade- only " shows 
staged by the different manufacturers, this year's Radio Show will 
lay restrictions on public viewing time, leaving periods when visiting 
radio dealers will be able to " take in " the displays at leisure in a 

relatively deserted Earls Court. 

U.S. FIRM TO 

MANUFACTURE 

E.E.V. TUBES 

AS a resalt of arrangements 
recently made with Com- 

pagnie Generale de Telegraphie 
Sans Fils (C.S.F.) in Paris, 
English Electric Valve Company 
products may now be manufac- 
tured in the U.S.A. 

The two companies have 
exchanged manufacturing infor- 
mation, so that each now makes 
certain products of the other, and 
this facility is now available to 
Warnecke Electron Tubes Inc., in 
Chicago, U.S.A., which is a sub- 
sidiary of C.S.F. 

This step has been taken to com- 
bat criticism from the trade that 
much of the benefit of the show 
is lost when dealers have to con- 
tend with a public crowd in order 
to see all the exhibits, as they 
have had to in the past. The first 
two days of this year's show then, 
will be strictly for the trade. The 
public will be admitted on 
August 26th but then only from 
ll a.m. onwards, as on seven of 
the remaining ten days of the 
exhibition the hours of 9.30 a.m. 
to 11 a.m. will be reserved, once 
again, for the trade only. 

What this means, in fact, is that 
the public is left with August 
26th to September 5th (except 
Sunday) when they will be 
admitted from 11 a.m. (10 a.m. 
on Saturdays) to 9 p.m. 

Royal Albert Hall Gets Audio Boost 
WHEN the BBC recently televised a " beat " music show from the 

Royal Albert Hall, screams from the teenage audience effec- 
tively drowned much of the output from the halls audio installation. 
To prevent this problem arising on the second occasion that " big 
beat " performers and groups and hundreds of teenagers at the 
Albert Hall combined to provide BBC-2 with its Top Beat show. 
Standard Telephones and Cables Limited, who originally installed 
the Hall's amplification system, brought in extra loudspeakers and 
stepped up the power to boost voices and musical instruments above 
the screams. 

STC engineers increased the regular installation, consisting of 
three 45W amplifiers, to over 300W for the performance. 
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COMMERCIAL RADIO FOR THE ISLE OF MAN 
COMMERCIAL radio A station for the Isle of Man 

has been given the sanction of 
the Home Office. 

This was established by a 
recent Press release in which it 
was stated that under an agree- 
ment with the Isle of Man 
Government (in which Pye of 
Cambridge have entered) a com- 
pany will be set up to operate a 

radio broadcasting station on the 
Island. 

Final details of the company 
and the concession granted to it 
remain to be finalised, but the 
principal conditions have been 
settled. Under the agreement, the 
company will provide a service 
on both the medium wave and 
v.h.f. bands and to broadcast 
news and items of interest. 

Pye have been acting as techni- 
cal advisers to the Isle of Man 
Government on the project, 
undertaking detailed radio sur- 

Amateur Radio Exhibition Dates 
THE Radio Society of Great 

Britain has announced the 
dates for its Exhibition this year, 
as October 28th to 31st. 

Once again this year. the venue 
for the exhibition will be the Sey- 
mour Hall, Seymour Place, 
Marble Arch. London. 

The 1964 International Radio 
Communications Exhibition will 
follow the style of previous 
shows, with manufacturers, retail 
firms, amateur organisations and 
technical publishers taking stand 
space in the hall. To accommo- 
date extra exhibits, the balcony 
of Seymour Hall will be open, 
and occupying the stage at one 
end of the Hall will be a special 
presentation, illustrating the part 
played by radio in ships. 

As before, amateur radio 
stations GB3RS and GB2VHF 
will be operating from the exhi- 
bition, making contacts on 
70cm and 2 and 4m bands and 
other wavelengths, throughout 
the duration of the show. 
Amateur TV enthusiasts will be 
providing demonstrations and a 

c.c.TV installation will be in 
operation. The armed services 
will once again be providing 
interesting exhibits as will other 
government bodies. 

Various presentations of 
awards will be made during the 
show, including a £130 com -' 
munication receiver to the holder 
of a lucky ticket. The doors will 
open daily from 10 a.m. to 9 p.m. 
The price of admission will be 3s. 

veys of the Island and providing 
technical recommendations con- 
cerning both the transmitters. 
These recommendations were 
passed to the British Post Office. 

The specific frequency recom- 
mended in the medium wave 
band is entirely available for the 
purpose and will cause no inter- 
ference with any existing broad- 
casting service in the United 
Kingdom. It is proposed to con- 
fine the hours of transmission in 
the medium wave band to day- 
light and under these conditions 
the station cannot interfere in any 
way with continental stations. 

The allocation of a medium 
wavelength at the outset is essen- 
tial as only a small minority of 
set owners would be able to tune 
into v.h.f. programmes. 

The station will be broadcasting 
under the authority of the Post- 
master General's Wireless and 
Telegraphy Act, and new legisla- 
tion in the Isle of Man Legisla- 
ture Will ensure high standards of 
both public broadcasting and of 
the advertising material. 

A complete broadcasting 
station with medium wave and 
v.h.f. transmitters and a studio 
was shipped from Cambridge to 
the Isle of Man during June. 

LORD FRASER 
' ORD FRASER of Lonsdale 

was the principal guest at the 
Annual Reunion Dinner of the 
Radio Amateur Old Timers' 
Association which was held 
recently in London. In 1926 
Lord Fraser, then Captain Ian 
Fraser, was President of the 
Radio Society of Great Britain, 
himself holding a transmitting 
licence. 

At the dinner some eighty 
" hams ", all of whom had had a 

transmitting licence more than 
twenty -five years ago, heard 
Lord Fraser speak of the mile- 
stones in the history of amateur 
radio and of his own experiences 
as a young wireless enthusiast. 
Recalling how, in 1927, British 
radio amateurs decided to demon- 
strate to a BBC reluctant to begin 
overseas transmissions. that 
music broadcasts to Australia 
could be reliable, Lord Fraser 
said : 

GUEST OF VETERAN HAMS 
" I well remember how, with 

the help of the transmitter of Mr. 
Gerald Marcuse, a leading ama- 
teur, we organised a transmission 
from Britain to Australia in the 
early hours of the morning. The 
High Commissioner for Austra- 
lia and some leading Australian 
artists then in Britain put on an 
hour's programme from Mar - 
cuse's house in Caterham to 
Australia, and the Australian 
broadcasting stations gave it 
national coverage. 

" So anxious was Marcuse to 
get his signals across that he 
overran his generators and the 
programme only lasted for a few 
minutes before they burnt out. 
Nevertheless we had spurred the 
BBC to action, and very soon 
they produced the Overseas 
Division which began world -wide 
broadcasting." 

Commenting on the experi- 

mental work and services to the 
community performed by radio 
amateurs, Lord Fraser went on to 
say: 

I suppose that in every 
scientific field the amateur has 
made his contribution. Certainly 
in the wireless field much experi- 
mental work- hardly to be digni- 
fied by the name of fundamental 
research, but nevertheless of con- 
siderable intrinsic value and of 
great educational value -was 
done ... When the General 
Strike occurred in 1926 I was a 

freshly elected M.P., and I 
remember helping to organise a 
skeleton service which offered to 
enlist hundreds of amateurs all 
over the United Kingdom who 
could communicate with each 
other if official services broke 
down. In fact there was no 
breakdown and we had no work 
to do, which greatly disappointed 
us." 
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Transistor 
Tuner /Converter 
I, 2 or 5 Transistors 
Optional i.f. Strip 
Plug -in Coils 
BY F. NEVILLE HART 

be taken to see that the shank and the spindle 
of the tuning gang are concentric, otherwise any 
undue pressure will make the faster of the two 
slow motion movements bind. This assembly 
has approximately 5 degrees either way of 36 to 
1 movement, which makes selection very easy. 
Then the movement changes in either direction, 
to 6 to 1 for quick tuning. 

Two Transistor Tuner 
As with the Denco coils for valve sets, the 

bottom end of each oscillator coil is brought to a 
different pin on each range to connect with the 
correct padder capacitor. Although medium and 
long wave ranges are made. there is no advantage 
in providing for them in this design, and in any 
case, since Range 1 and Range 5 use the same 
padder pins, one would have to choose between 

the two, or incorporate a simple 
switch arrangement on the front 
panel, selecting the appropriate 
padder. 

The coils are supplied in alu- 
minium boxes which are used for 
screening cans, suitably cut and 

THIS versatile unit can be built in a number 
of ways, depending upon the pocket and 
requirements of the constructor. In the first 

place it can be made as a one transistor tuner 
as described in the March 1963 issue of PRACTICAL 
WIRELESS, in which we had to wind on an extra 
coil for the base, on to the plug in coils designed 
by Denco for valve circuits. 

This company has now produced a whole range 
of similar plug in coils for transistor use, still 
using B9A Noval valve holders, but with the 
new advantage of the coil former having nine 
pins, which hold the coil very firmly indeed. 

Since some readers asked if the tuner could be 
made more selective, an r.f. stage is added in this 
version. In addition, the set has been designed 
to take a "plug in" 1.6Mc /s i.f. strip with volume 
control. This can either be used with the output 
taken to an audio amplifier through the crystal 
diode, or, as an extension of the first part, as a 
double superhet into the aerial circuit of any 
medium band radio. 

Choice and construction of a cabinet is left to 
the reader, but one made of three ply. leaving 
room for the battery, and with a section of the 
top hinged to facilitate coil changing, is suggested. 

The dial assembly is easily fitted but care should 

This is how the tuner looks when 
complete except for the i.f strip which 
will be described in our next issue. 

drilled. The lids of the cans have 
to be mounted at the same time 
as, and under, the B9A valve 
holders and care must be taken 
to see that they make contact 
with the metal rim of the holder. 
These should be cut as in Fig. 2. 

First make two straight cuts across the centre, 
¡in. apart, the centre removed, and each end of 
the slot cut down to the knurled edge. Then 
with a round file, share the hole to take snugly 
the ceramic or bakelite portion of the valve 
holder. One of the metal ends of the latter can 
now be inserted and the other end gently forced 
into place. 

This being done before mounting on the paxolin 
chassis, it can be ensured that some portion makes 
contact so that when the screening can is screwed 
on it is properly earthed. It is easier to insert the 
fixing screws if they are round headed. 

The requirements of the tuning capacitor are 
that it must have ceramic insulation and each 
portion 300pF, with a minimum capacity of lIpF. 
The Jackson "F" three gang 300pF fits these 
conditions admirably, 

Solder on three wires to the stators before 
mounting. as these junctions are inaccessible 
afterwards. Mount the tag strip first, using 
countersunk screws to avoid fouling capacitor 
moving plates when fully open. It is also neces- 
sary for the same reason to "bush" up the 
capacitor with washers or fairly wide nuts on 
the fixing screws or the moving plates will not 
open to the fullest extent. 
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COMPONENTS LIST 

Resistors: 
RI 27kLl R5 2.7kt). 
R2 !Oki.). R6 IOkt2 

R3 1 2kí2 R7 1.2k t2 
R4 I t2 R8 I.8kt/ 
All 1-watt carbon, ± l0° 

Capacitors: 
CI 0.005µF disc ceramic C2 0.01µF mica 
C3 0.05µF mica 
C4 0.01µF mica 
C5 2µF 6V electrolytic 
C6 2000pF mica 
C7 0.01µF mica 
C8 0.003µF disc ceramic 
C9 0.01µF mica 
CIO 50µF 25V electrolytic 
CI I 250pF mica 
Cpl 340pF Cpt 960pF 
Cp3 2000pF 

Variable Capacitors: 
VC I, VC2, VC3 3 -gang, 300pF per section 

(Jackson Bros. Type F) 
TCI -TC7 3 -30pF beehive type trimmers 

FOR TUNER SECTION 

Transistors: 
Trl OC17I Tr2 OC171 

Inductors: 
IFTI Denco Maxi -Q I.6Mc /s i.f. transformer, 

Type IFTI6 
T I Denco plug -in transistor coils. Aerial (Blue) 
T2 Denco plug -in transistor coils. R.F. (Yellow) 
T3 Denco plug -in transistor coils. Mixer 

(White) 
(Note: ranges of TI, T2 and T3 to suit require- 
ments. Range 3= 1.67- 5.3Mc /s. Range 4= 
5'0- 15Mc /s. Range 5= I0-I5Mc/s 

Other items: 
Jackson Bros. 6/36 drive assembly, complete with 
dial. Number 4103. Four B9A valve holders. 
One blank Denco 9 -pin coil former. Slider 
switch or similar small on -off switch. 
Paxolin (7 x 41in.); two angle brackets (3jin. long 
x tin.); two pieces aluminium sheeting (If x 
4i-in.); 10 -way tag strip 3fin. long with end tags 
and tags 4 and 7 as earthing connections; 30 nuts 
and bolts, I I with countersunk heads; IO solder- 
ing tags; aerial socket; two miniature crocodile 
clips; sleeving; 6V battery; battery clips. 

pin 60-11 J-e 

59A Cil 
Vatveholder 

pin 70- 
V 
v Aerial 

socket 

Blue 
coil 

coax 
^Ve line 

1.2ka. cto 
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300 7 
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77C 72c,çTI 1Ká 
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NF 

TO to T03 are 3 -30pF, see text for modification to coils 
for appropriate t lamer 

RB 
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CP CP 12 
340 96 0.003 pF p F 2000 
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Cut d thuS 

Core acj stment 
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ß9A valveholdei` 
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Fig. I: The circuit of the tuner. 
Fig. 2 (pictorial inset): Modifying the coil cans for accommodation on the chassis. 

The oscillator trimmer TC7 can now be soldered 
onto the tuning gang, the "ftalk" onto the body 
with a hot iron, after scraping and tinning the 
spot where it is to go. The "live" end must be 
soldered to the stator tag. When wiring up 
positive earth wires do not forget to connect a 
wire to each of the two contact springs in the 
middle of the gang capacitor, taking care to see 
that there is enough clearance for the moving 
plates. 

Cut and drill the base panel, mount the angle 
brackets, the tag strip and i.f. coil (Denco IFT16). 
Also mount the valve holders (4), remembering to 
put soldering tags onto each of the fixing screws 

where indicated in the layout. This also applies 
to a screw on each angle bracket. 

The dial assembly can be mounted after all 
the base wiring is finished but drilling holes 
should be marked to coincide with the angle 
brackets. The side pieces, of aluminium fixed 
onto the dial, serve the dual purpose of extending 
the screen and of supporting the dial, and to 
accommodate the sliding switch. If it is intended 
to use the i.f. strip, the left hand one will have 
to be drilled to take the volume control. Mount 
the switch ready to take the main minus wire 
when assembling. 

Now solder in all the positive leads with bare 
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T.C. Foot. Aerial 

J P 
socket 

P 
To collector 

of ¡ _ _ To base 
of Tr2 

To emitter 
of Tr2 

Shield of transistors 
connected to nearest 

earthing point' P' 

4 IFT,1 

TofiixvedC3plates C7 0 P 5 , 
To collector "r" of Trl 

B9A 
valveholder 

To fixed plates 
of VC2 

Biùe 
coil 

To 
TC3 

TC2 

To TC 

To emitter 
of Trl 

To-hvé erY 

ufo 51 
On /off switch 

To battery 
-ve 6V 

Tags marked 'P' are earthing points on 4-ve line and should all be connected 
together using heavy guage tinned copper wire 

Fig. 31 The main wiring, as it appears on the underside of the paxolin chassis. 

tinned 24swg wire, but use a heavier gauge wire 
for connections to tuning gang and across the 
four main soldering tags on the tag strip. These 
should be firmly joined at their bases to form 
a " bus -bar ". It is an essential of short wave 
working that particular attention is paid to efficient 
earthing of all tuning components. Also earth 
the i.f. can. 

It will usually be found that the metal around 
B9A valve holders is solderable, so solder on 
an earth wire to the three coil holders, slipping it 
under the slots on the screening can holders. 
Next wire on the tuning gang leads from the 
stators, having pushed these, suitably insulated 
with sleeving, under the tag strip, before attaching 
to the respective tags on the valve holders. 

Proceed to wire on all negative leads except 
that to the switch. Wire on the resistors, then the 
fixed capacitors, taking care, as these are of 
a miniature kind, to make a quick joint. It is 
a good plan to treat these like transistors and use 
It heat sink, such as a long nosed pair of pliers 
with an elastic band around the handle. Transistors 
should be left until the very last. 

When all the wiring of the chassis is done, 
mount the transistors. Their positions are not 
shown on the layout of the base panel, but they 
lie diagonally towards the rear of the underneath 
side, approximately under the tuning gang, their 
bases, emitters and shields soldered onto the tags 
indicated on the layout. It is as well to piace 

L 
sleeving on each wire and the writer uses a colour 
code as follows: Black for collectors, Blue for 
bases, Yellow for emitters and Red for shields. 
White can be used where needed for base bias 
circuits. 

The output leads are of coaxial cable and 
terminate in a blank Denco coil former to fit into 
the B9A output valve holder. This is put there 
so that if it is decided to add the i.f. strip, it 
has merely to be plugged in. The 250pF series 
capacitor is contained in this former, two holes 
beine drilled near the respective pins, through 
which one wire from the condenser is pushed, 
and the output earth wire through the other hole. 

Seperate Aerial and R.F. Trimmers 

One of the disadvantages of these plug in coils 
when they were designed for valve sets was that 
variations of trimmer capacitance of each 
individual range were not possible, for only four 
pins were fitted. But now the makers insert nine 
pins in the formers, and pins 2, 3 and 4 on the 
aerial and mixer coils are left blank. As this article 
covers only the three short wave ranges of these 
coils, what better than to utilise these blank pins 
for trimmers ? 

A small modification is needed on each aerial 
and mixer coil only, as it is found that the oscilla- 
tor trimmer (TC7) needs no adjustment on the other 
bands after setting for band 5. Modify the coils 
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as follows: - 
Range 3. Solder a thin insulated wire from 

pin 6 to pin 3. Do this on both 
aerial and mixer coils. 

Range 4. Solder same as above from pin 6 to 
pin 4, both coils. 

Range 5. Again wire up both coils pin 6 to 
pin 2. 

When doing this, first insert the coils into a 
loose B9A valve holder, in order to keep the pins 
from moving when they get hot, as the plastic 
former melts at rather a low temperature. Similar 
connections will be provided on the valve holders 
to the trimmers, i.e.: - 

Range 3. Aerial coil holder Pin 3 to TC3 
mixer Pin 3 to TC6 

Range 4. Aerial Pin 4 to TC2 
mixer Pin 4 to TC5 

Range 5. Aerial 99 Pin 2 to TC1 
mixer Pin 2 to TC4 

Alignment 
This is made very much easier with a signal 

generator, but the following hints will assist 
greatly those who do not possess this invaluable 
aid. Note that the Range 5 mixer coil uses 
second harmonic in the interests of stability. 
Alignment of this stage is carried out in the 
normal way, however. First start by placing 
Range 5 coils in the holders, with the tuning dial 
at about 80. 

The output connection from the tuner to the 
existing radio will depend upon the type of set 
used. With a valve radio which does not use a 
ferrite rod aerial, take it to the "live " side of 
the tuning gang, or if this is inaccessible, to the 
aerial terminal, the wave change switch being, 
of course, switched to medium waves. With 
transistor sets, the output should have a miniature 
crocodile clip and be taken to the connection 
from the base of the mixer transistor to the ferrite 
rod aerial. 

The ideal way is to fit a two -way slider switch 
on the front panel so that the mixer base is 
connected to the centre contact. One side goes 
to the ferrite rod for normal listening, and the 
other to a socket on the side, in which to plug 
the tuner. This socket is also wired up to a 
normal base bias circuit of 56kt2 resistor to battery 
negative and 10kí2 resistor to battery positive 
of the radio circuit. One could not use the 
existing base bias because it will be by- passed 
internally by a blocking capacitor. 

Unfortunately, many transistor radios have not 
the room to mount this refinement, but it avoids 
the risk of medium wave band interference from 
the ferrite rod aerial. A certain amount of fine 
tuning can be achieved by varying slightly the 
radio's tuning dial. 

Connect the earth wire of the tuner to earth 
terminal of the radio, or the chassis. It is not 
advisable to connect to the chassis of an a.c. /d.c. 
radio, or use an earth connection to the tuner 
with any mains radio. Sufficient earthing will be 
made through the mains. 

After having thoroughly checked tuner for any 
circuit errors, switch on both sets. Turn the slugs 
of all the coils until they are about half -way out, 
with the trimmers also half -way. Tune the dial 
of the tuner to about 80. The dial of the radio 
must be to its highest frequency, somewhat higher 

WIRELESS 323 

than Radio Luxemburg (208m). This should be 
as near as possible to 1.6Mc /s but more probably 
about 1.4Mc /s. in that case, the i.f. coil slug 
will have to be tuned to this frequency. When 
any loud signal is received on the tuner, it should 
be adjusted until maximum volume is obtained. 

If using a signal generator, refer to the alignment 
chart which follows. If not, a fairly strong signal 
should appear in the 25m banti at about 80 to 
90 on the dial. Adjust the coil slugs and the i.f. 
slugs for maximum output. Shift this gradually 
by moving the oscillator slug, followed by the 
mixer and aerial slugs until the top of this band is 
about 89 on the dial. 

The trimmers TC1, TC4 and TC7, should be 
about half -way in, although finally they may have 
to be in further when aligning 13m and 10m 
bands. Next try for the 19m band, which should 
come in with the top of the band at approx. 61 
on the dial. Then look ,for the 13m band which 
should come in between 30 and 35 on the dial. 
Here, the trimmers will have to be adjusted. It is 
probable that the aerial trimmer will have to be 
furthest in, the mixer and oscillator about three - 
quarter way in. 

Some patience will be needed to bring in the 
10m band, which should fall between 15 and 20 
on the dial. Instability around this end of the 
dial may be due to a poor earthing connection, 
or the 0.003µF bypass capacitor across the mixer 
resistor will have to be reduced to 0.002µF. 

It may also be found that below 10 on the dial 
there is some break -through of stations on the 
fundamental frequency of the mixer coil. This is 
not important as there' is little of interest here 
anyway! Repeat the whole process until satisfied. 
The 15m amateurs should be strong about 35 on 
the dial, and the 20m at about 67. 

Align Range 4 coils next. The slugs should be 
one -third way out. Start at the low frequency end 
with the 49m band between 75 and 80 on the dial, 
41m band 60 to 64, 31m band 37 to 40, 25m band 
24 to 25, and 19m band 7 to 10 on the dial. The 
makers of the coils state that the Range 4 coils 
coverage is 20 to 60 metres, but they seem to take 
in the 19f band quite efficiently with 20m ama- 
teurs at about 12 on the dial. This is an advantage 
for it saves coil changing at times. Do not move 
oscillator trimmer TC7 after setting for the Range 
5 coils. For Range 4 coils, the TC2 will probably 
be half -way and TC5 three -quarter way in respec- 
tively. 

Next align Range 3 coils which take in the 160m 
and 80m amateur bands. The slugs will be: oscilla- 
tor half -way, mixer half -way, and aerial one -third 
way in. Trimmers. TC6 mixer one -quarter way in, 
aerial fully out (TC3). 

The 160m band can often be found by a bror.d 
tuned bubbling noise, presumably caused by so.ne 
powerful direction beam. This should fall at,out 
80 to 84 on the dial. As the i.f. is 1.6Mc /s, the set 
will probably burst into oscillation near this, at 
the l.f. end of the dial, giving one some indication 
in alignment. The 80m amateur band should be 
between 25 and 30 on the dial, the trimmers being 
operative here. 

To those possessing a signal generator, the 
-continued on page 369 
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Transistor Superhet Faults 
SOME HINTS ON LOCATING FAULTS WITHOUT INSTRUMENTS 

FAULTS which may occur in the usual type of 
11 transistor superhet can generally be located 

quite rapidly if the task is undertaken in the 
correct way. The first step is to determine whether 
the mixer, i.f. amplifier, or audio amplifier is 
responsible. The stage where the fault arises is 
then located. Finally the faulty component or other 
defect is isolated. 

Many faults produce particular and character- 
istic symptoms, and can be located without 
instruments. In the testing methods described some 
tests require instruments, and these are included 
because a meter, set of headphones, or other test 
equipment will often be available, and can be used 
to simplify checking suspected stages. 

The circuits are representative of popular pocket 
and full -size transistor superhets, and most points 
apply to all such receivers, even when circuit 
details vary. Stages are dealt with in their logical 
order, but the first step should be to refer to the 
type of defect described. 

Mixer 
This uses the first transistor, Trl in Fig. 1, and 

includes the ferrite rod aerial with its windings, 
oscillator coil, and variable tuning capacitor, with 
associated trimmers, etc. Typical mixer stage faults 
include reception on one band only, inability to 
tune correct wavebands, poor sensitivity, parasitic 
oscillation, and flat or ineffective tuning. 

In Fig. 1, with the wavechange switch at A, the 
long wave aerial winding L.W., trimmer T3, 
capacitor C2, and trimmer T4 are not in use. So 
if m.w. reception is good, but 1.w. reception 
faulty, investigation can be confined to these items, 
and wiring to them, including the switch. Faults to 
check include open- circuited or wrongly connected 
1.w. winding, a short in T3 or T4, or C2 defective, 
or of wrong value. 

If proper m.w. reception is not obtained, T3, 
T4, C2 and the long wave winding L.W. can be 
ignored, and even temporarily disconnected, in 
a home built receiver. Check that point 1 on the 
m.w. coil goes to positive line for m.w. reception. 

If m.w. reception is poor, and attempts to align 
aerial and osc. coil fail, a simple test is to dis- 
connect the m.w. winding at 2, and temporarily 
take this to a 300pF or similar variable capacitor 
wired from m.w. winding to positive line. If 
individual adjustment of this new capacitor, and 
the usual tuning capacitor, provides many stations 
at good volume, there is probably no fault except 
wrong alignment. 

To secure alignment, aerial and osc. coils must 
tune simultaneously, with a frequency difference 
equal to the receiver intermediate frequency (often 
470kc /s). This will only be só if all capacitor 
values are correct. When the temporary tuning 
capacitor described gives good results, check VC1 
for shorts due to long fixing bolts, and see T1 

by R. F. Graham 

opens fully. T2 may be checked, and fully 
opened, and point 2 reconnected. If ganged tuning 
is still impossible, C4 should be replaced. 

If the temporary tuning described gives no 
results, check m.w. winding for continuity 
(meter, or phones and dry cell). Also check 
the coupling winding, and connections. Osc. 
coil windings can also be checked. Wrongly wired 
pins may prevent results. The circuit can be tested 
from collector (3) to negative line. No circuit indi- 
cates defective windings in IFT1, or osc. coil, or 
wrong wiring to these. 

If the stage still does not operate, R1, R2, R3 
and CI and C3 should be checked. Resistors or 
capacitors are sometimes defective, and may have 
a loose end wire, or may have been overheated. 
Colour coding should be checked. 

If all the previous points are in order, Trl is 
suspect. When m.w. results are good, checks can 
be confined to l.w. winding, T3 and T4, C2 and 
switch, as mentioned, if 1.w. results are poor. 

Incorrect -coverage with VC1 nearly open is 
generally due to Tl or T2 being screwed down too 
far. Coverage with VC1 nearly closed depends on 
the position of the m.w. winding on the rod, and 
on the osc. coil core positioh, in addition to C4. 

Oscillation with VC1 nearly closed probably 
indicates this is reaching the intermediate fre- 
quency, due to the i.f. being too high, or the m.w. 
winding being too far on the rod. 

Oscillation with VC1 nearly open may often be 
cured by adding a 100 -500x2 resistor at 4. 

I.F. Amplifier 
This has two transistors, Tr2 and Tr3, and 

provides amplification at a fixed frequency (often 
470kc /s). When tuning and band coverage are 
correct, but sensitivity is low, the i.f. amplifier 
may be responsible. 

With a local station tuned in, the cores of !FT!, 
IFT2 and IFT3 should all have a definite peak 
giving best results. If so, these transformers are 
probably in order. If any transformer cannot be 
tuned in this way, check wiring to it. If wiring is 
correct, and each winding is continuous, the inter- 
nal capacitors C12, C13 and C14 may be defective 
or disconnected from lengthy soldering. 

When each i.f.t. can be tuned to a definite point 
giving best results, leave them untouched. A short 
aerial may be temporarily connected to point 2, if 
no signal to work with is heard. 

If oscillation begins when . the i.f.t. cores are 
peaked, check that leads to Tr2 and Tr3 are 
short. If so, check values of R11 and R12, and CIO 
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Fig 1: Mixer and i.f. stages of a typical receiver 

and Cll. In some receivers, i.f.t.'s have to be very 
slightly staggered (off tune) to maintain stability. 
If oscillation persists, any fairly large capacitor 
can be temporarily connected across by -pass 
capacitors C5, C6, C7, C8 and C15 (Fig. 2) to 
check them. 

If gain is still low with i.f.t.'s peaked, resistors 
R4, R8, VR1, R5, R6 and R7 should be checked. 
If these are in order, Tr2 and Tr3 are suspected. 

Tr2 and all associated items can be checked by 
temporarily taking lead 5 to Tr3 base, point 6. If 
results are then quite good, investigation is con- 
fined to Tr2, IFT2, R5, C6, R6. R7 and C7. Tr3 
and items in that stage can be checked by 
temporarily taking collector 7 to IFT3 at point 8. 
This isolates IFT2. Tr3, etc. 

If necessary. R11, R12. CIO and CII can he 
checked by removing them. The receiver should 
work quite well, and be stable if the i.f.t.'s are 
staggered. If phones wired from point 9 to posi- 
tive line give good results, the whole circuit in 
Fig. 1 is in order. 

A stage -by -stage check can be made by dis- 
connecting the diode at 10 and temporarily taking 
it to point 5. With a short aerial added at 2. a local 
station should give reasonable phone results. If 
not, the mixer stage is not working. 

With the mixer working, taking the diode to 
point 11 brings in Tr2 and IFT2. If results are 
then good, this stáge is working. If results cease, 
investigate the Tr2 stage as described. 

If results are good with the diode connected to 
11, but not when normally connected, check the 
Tr3 stage as described. If results are good with 
the diode connected to II. but not when normally 
connected, check the Tr3 stage as described. 

If loud, clear reception is obtained with phones 
from point 9 to positive line, but the receiver does 
not operate, investigation can be confined to the 
audio amplifier, Fig. 2. 

First A.F. Stage 
Wrong operating voltages here often cause audio 

distortion. Phones across the driver transformer 
primary P should give much amplified signals, 
compared with those heard from the diode. If so, 
the amplifier Tr4 is in order. If amplified signals 
are not heard from Tr4, check connections to it, 
and resistors R13, R14, R15 and capacitor C16. 

A similar additional a.f. stage may be present, 
with a resistor instead of the primary P. If so 
check this with the phones first. 

Output Stage 
This has two transistors. Tr5 and Tr6.. Faults 

in this stage cause distortion, heavy battery drain, 
or overheating of Tr5 or Tr6. When good signals 
are heard from Tr4, but speaker results are 
distorted. the values of R17 and R18 are first 
suspected. These are usually important, and should 
be within 5% of the specified values for the par- 
ticular transistors at Tr5 and Tr6. 

If a meter at point 12 shows a'heavy current, 
R17 is probably too low in value, or R18 too high 
in value. If so, reduce R18 slightly, until the 
average type of output stage takes about 2mA to 
4mA or so, with no signal, peaking up to 15mA 
to 25mA or so, with good speaker volume. R18 
may be shunted with other resistors, to achieve 
this. On no account switch on with no resistor in 
the R18 position. 

If the meter at point 12 shows almost no current, 
reduce R17 (or increase R18) until current is as 
just described. R19 is often 3.352 to 5.651 or so, and 
bad results sometimes arise from using 33 to 56ft 
in error. 

If good signals are heard at primary P of the 
driver transformer, but no speaker reception is 
obtained, check driver transformer connections and 
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Windings. With phones from 13 to 14, or from 13 
to 15, results should sound much the same as with 
them across the primary P. If not, that half secon- 
dary is suspect. 

Collector currents may be checked by placing 
the meter at 16 and 17. No- signal and average 
signal currents should be fairly equal. If not, Tr5 
and Tr6 are not matched, and proper results will 
not be possible until they are replaced. 

1f the output transformer is in order and 
correctly wired, there will be continuity from 12 
to 16, and from 12 to 17. 

Speaker 
This should click loudly if momentarily connec- 

ted to a small dry cell. If not, the speech coil or 
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turned towards maximum, it- arises in the part of 
the circuit in Fig. 1. Bad joints, etc., can be located 
as before. 

A.F. Instability 
'this is by howling not influenced by tuning. C15 

and C17 should first be suspected. If the set has 
negative feedback, and howls when first tested, 
connections to the output transformer may need 
reversing. 

Instability 
If this remains virtually unchanged, at any posi- 

tion of VR1, except for the normal volume control 
effect of VR1, it is arising in the mixer or i.f. 
amplifier, and may be located as already described. 

If the instability begins 
only with VR1 near maxi- 
mum, feedback from output 
circuits to aerial may be res- 
ponsible. The aerial, wires to 
it, and connections in parts of 
the circuit in Fig. 1, should 
be reasonably clear of the 
output transformer, speaker 
leads and parts and connec- 

5 tions in Fig. 2. 
In miniature receivers, a 

Ls. fixed capacitor (0.01µF to 
0.04µF) may be wired across 
driver primary P, or from 
collectors 16 and 17 to posi- 
tive line, to cure this type of 
feedback. 

_,K 
Output 

transformer 

Driver/ 
ranstormer 

Fig 21 Driver and push -pull output stages of a typical receiver 

pigtail leads are suspected. If results are distorted 
or scratchy, the cone can be moved in and out 
about hin. with careful finger pressure. If the 
speech coil is heard to rub the magnet assembly, it 
requires re- centering. This is usually done by free- 
ing bolts or nuts which hold either the magnet, or 
the cone spider. If the cone moves with no audible 
scratching, leave it unchanged. 

Distortion may arise from wrong impedance 
matching. This is generally due to a wrong output 
transformer, or trying to use a speaker with the 
wrong impedance. Most transformers are for 3f1 
or similar speakers. A 1511 or other speaker 
requires a different transformer. 

Noisy Reception 
If the noise is unchanged, with VR1 in any 

position, it arises in the audio amplifier, Fig. 2. 
Loose connections or bad (dry) joints may be 
found by moving leads, etc., with an insulated tool, 
with the set working. 

A continuous hiss may be caused by Tr4, which 
may be defective. Or R13 may be too low in value, 
or R14 too high in value, so that Tr4 collector 
current is high. Current, measured with a meter at 
18, should usually be ImA to 2mA. 

If the noise increases in volume as VR1 is 

Equipment 
To locate any of the faults 

described, in the manner 
explained, 500- 4,000f1 phones, 
and a dry cell, may be used. 
A simple d.c. multi -range 

meter, or 0-10mA or 0-25mA meter, will allow 
output stage and other current checks to be made. 
Continuity tests can be made with a 11V dry 
battery and lkdl resistor in series with the meter, 
which should read I.SmA. Test voltages must not 
be applied to transistors. 

Some tests described can most easily be made 
if phone leads have small clips. To test suspected 
r.f. by -pass capacitors, a 0.1µF or similar capacitor, 
with clips, is useful. Electrolytic capacitors can be 
shunted with a 25µF to 100µF capacitor, with 
clips. 

If a meter to measure resistance values is not 
available, suspected resistors can be checked with 
reasonable accuracy with a dry battery and the 
meter. If the battery voltage is divided by the 
current reading in mA, this gives the resistor value 
in k -Ohms. That is: 

V -= Resistance (k- Ohms). 
mA 

Aerial, osc. coil and IFT windings will usually 
be only a few ohms, while driver transformer 
windings will often be only 10 -2051 or so. The 
output transformer primary is usually only a few 
ohms, and the secondary S is of almost zero d.c. 
resistance. 
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A 

"HANDY" 
SIGNAL 

INJECTOR 
BY RAYMOND c JECALT SE 

SEVERAL excellent designs for signal injectors 
have been described in the past but the one 
about to be described will bear favourable 

comparison, mainly as regards cost, ease of 
construction and ready availability of components. 

A printed circuit construction is used which, 
together with switch and U16 battery, can all be 
contained quite easily in a 35mm film casette tin. 
The total cost inclusive of chemicals, printed 
board, paint and components is under fl and. of 
course, there will be sufficient chemicals and paint 
left to do quite a lot more printed circuits. 

Circuit Description 
The circuit, as will be seen by Fig. 1, is the 

well -known " Multivibrator " or " Astable 
circuit ". This circuit in its valve form was 
described as long ago as 1918 and was originally 
conceived as a square -wave generator. Since a 
square -wave is very rich in harmonics the name 
" Multivibrator" was coined. The circuit 
operates as follows: 

When the unit is switched on, both transistors 
conduct a relatively high level of current, approxi- 
mately 6mA, and this causes a sharp drop in 
collector voltage and a positive -going pulse is sent 
to the other transistor which counteracts the effect 
of the base bias resistor and switches the transistor 
off. This causes a negative -going pulse which 
switches the first transistor on again. 

Slight unbalance in the components or random 
variations in the current will always, on switching 
on, cause the transistors to go into one of the 
unstable states rather than the other: the circuit is, 
therefore, self- starting. The circuit subsequently 
oscillates between the two unstable states and so 
is auite free running. 

The output produced is of square -wave form at 
a fundamental frequency of approximately 2kcjs 

and, as previously mentioned, is rich in harmonics, 
enabling it to provide a continuous note when 
injected into any receiver. It may be used for 
r.f., i.f. or a.f. equipment and is one of the most 
useful instruments one can have for testing and 
tracing faults in radios and amplifiers and, as a 
high voltage is not produced, the unit cannot harm 
transistorised equipment. 

ac. -ve 
1.5V 

green 

Output 
to 

probe 

Fig 1: The two -transistor circuit for this handy instrument. 

Whilst not really necessary, due to the fact that 
the probe and wander lead socket, if assembled 
as per instructions, are insulated from the can, in 
the interests of safety when testing equipment of 
the a.c. /d.c. variety the can could be easily and 
quickly wrapped with insulating tape. 

Construction 
Obtain first two 35mm film casette ins, one 

Ilford and one Kodak. The Ilford can is used 
with the Kodak screw top. The Ilford can is 
slightly larger and the Kodak screw top is pre- 
ferred as this has a raised centre, whereas the 
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Output probe 

Red lead 
Green lead from 
from C3 +ve line 

Fig. 2: Details of the probe used with the injector. 

Ilford is flat. These can be obtained from any 
photographer's and if you have to buy them they 
will cost no more than 6d. for the two. 

Construction can commence with drilling 
casette tin. Centre bottom of can should be 
drilled hin., a hin. hole should also be drilled 
in side of can l }in. from bottom, and the centre 
of the screw cap should be drilled }in. 

A tin, length of 4BA screwed brass rod should 
next be obtained. Place this in a drill chuck, 
leaving approximately 1fin. projecting. Leave fin. 
of original thread (next to chuck) and shape the 
remaining length as shown (Fig. 2); this can be 
done quite easily in a power drill with a file or 
an ordinary breast drill secured in a vice. 

When this operation is complete remove from 
chuck and saw off the fin. that has been in the 
chuck as these threads will be distorted due to the 

: Cl 

J L 

; 

r- 
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done either by tracing the outline with tracing 
paper and then transferring this on to the copper, 
using carbon paper and a hard, fine -pointed pencil 
or alternatively copying Fig. 3 directly on to the 
copper, using carbon paper. 

Fig. 3: An actual -size representation of the printed circuit 
board (lain. x {in.). 

Next the areas thus shown shaded must be 
painted with the dope to resist the etch (the reason 
I use nitrate dope is that it is cheap. A is. 6d. 
tin will do literally hundreds of circuits, it is very 
quick drying -approximately 20 minutes -and is 
very easily removed by the acetate). 

When painting these areas, if you have used 
carbon paper you may find that two adjacent areas 
will run into each other. Don't worry about this 
but wait until the dope has dried, then you can go 
over the board with a fine -pointed scriber or 
penknife and separate the conductors. 

When this is completed satis- 

Ci 

-ve lead ( blank) Output to probe 

Fig. 4: The complete component layout and wiring diagram. 

pressure of the chuck. This completes the probe. 
The next job is to make the printed circuit; the 

materials needed are: 

One piece of *in. thick copper clad board If x fin. 
Ferric Chloride-) these are available from any 

Industrial chemist at approx. 
Acetate J 1/9 per pint 
"Britfix" Nitrate Cellulose Dope (any Hobbies 

Shop, I 6 tin) 
Fine tipped paint brush 

The Printed Circuit 
The procedure is as follows: First rub the 

copper over lightly with steel wool, then the 
outline shown on Fig. 3 must be transferred on to 
the copper side of the board. This can best be 

factorily, place the board in a 
small dish (I use a 2fin. x 3fin. 
plastic print developing dish) 
and cover with ferric chloride, 
which will remove the unpainted 
areas of copper and leave the 
painted conductors. 

The process takes 45 minutes 
to an hour but can be speeded 
up considerably by placing the 
dish containing board and 
chemical into a larger dish 
containing hot water. The board 
should be agitated during the 
process, using plastic ,print 
forceps (this is to displace 
removed copper as it tends to 
cling to the board). 

When all traces of uncovered 
copper have been removed 

wash the board thoroughly under running cold 
water and dry with an old cloth. After 
examining the board again to see that there 
are no traces of uncovered copper left take an old 
piece of rag, moisten with the acetate and rub over 
the dope, which will be completely removed in 
three or four seconds. After rinsing and drying 
again the board is ready for drilling. 

Take care with the ferric chloride not to get it 
on hands or clothes; it is a poison. When it has 
been used empty it away on a vacant piece of 
your garden and not down the sink. 

All holes should be drilled with No. 60 drill. 
This can best be done from the copper side after 
first lightly centre -punching positions for lead -out 
wires of components, which should be cut to 
approximately fin., scraped bright with a pen - 
knife, then bent at right -angles to body and 
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.........-.-..a...A.,...- w......,.....a.... 
BRAND NEW AM FM (V.H.F.) RADIO GRAM 

CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis size 15 x fil x 55in, high. New manufacture. Ina '44 a 4in. in 
2 colours, predominantly gold. 200 -250 v. A.C. only. 
Pick -up, Est. Speaker, Ae., E., and Dipole Sockets. Inv* l ash buttons - 
OFF, L.W., M.W., F.M. and Gram. Aligned and to.- t. O.". Transformer. 
Tone Control. 1000 -1900 M.; 200 -550 M.; 88 -99 Mc /s. . .yes EZ80 rect.; 
ECH81, EF89, EABC80, EL84, ECC85, Speaker 8 x lia. and Cabinet 
to lit chassie (table model), 47/8 (post 5/-4. 
10 s 6ln. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis 
TERMS: (Chassis) 23.10.0 down and 5 monthly payments of £2.4.0. Cheap 
Room Dipole for V.H.F., 12/6. Feeder Bd. per yard. Circuit diagram 2/6 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M. S.W. 19 -15 MOO: 
M.W. 190 -475 M.: V.H.F. 87 -100 Mels.: Gram p .Rion. Otherwise similar 
to above chassis. Price 215.16.0 (carr. paid). T-3515: 23.10.0 down and 
6 monthly payments of 22.4.0. 

,y `Tf141..___ =/9IIt 

PUSH -PULL O,P. 
AMPLIFIER £5.5.0 

(6/- Carr.) 

Brand new 200.240 A.C. mains 
Bass, treble and vol. controls. 
with valves EZ80, ECC83 and 
2 -EL84 giving full 8 w. Chassis 
12 x 34 x 34in. With o.p. Oran, 
for '2 -3 ohm speaker. Front panel 

(normally screwed to chassis) may be removed and used as 'flying panel" 

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE P.V.C. BASE 
Sin. Double play. 1,200 ft... 15/- 5in. Standard play 600fí.., 8/8 
55in. long play, 1.200 ft.., 15 /- 52im Standard play, 82011 11/8 
Blin. Double play 1,800 ft. 22/6 
7in. Stand play. 1,200 ft... 12/6 ACETATE BASE 
7in. Long play. 1.800 ft. , . 19/8 lia. Long play. 9 0 0 1 t. . . . .1 0 / - 
7M. Double play. 2.400 ft... 25/- 54in lung play, 1.200ft. 12/8 

7in. Long play, 1,80011.,.,. 15 /- TRIPLE PLAY 
3in. 420 ft. 12/6 
4in. 900 it. 2218 MESSAGE TAPES 
5in. 1,800ìt. 42/8 3i0.- l711tt. 
51ín. 2,400ft. 55/- itin --"/15(t. 
7in. 3,600ft. 75/- 3in.--3110f t. 

P. & P. 1/- extra per reel; 4 reels and over Poet Free. 

SELF -POWERED VHF TUNER 
CHASSIS. Covering 88.96 Mc /a. Mollard 
permeability tuner. Dims. 104 x 45 x 
5in. high. Valves ECC85 and 2- EFS9'e 
plus 2 diodes with 1(7.81) rectifier. Maine 
transformer. Fully wired and tested. 
ONLY 18.17.8 (carr. paid). Room dipole 
12/6. Feeder 8d. per yard. 

3/8 
4/11 

7/8 

6- TRANSISTOR 
PORTABLE - Fully Built 
The "SCAL.A" for only 47.10.8 carr. 
paid. 84 x 2 x 51I n. high. 1'hoiee of 
colours. Rex iue. M.W. anai LW. 
Ferrite aerial. Battery 219 extra. Printed 
circuit. Nicely styled. A professional 
job. 3; in. speaker. Fully tunable M.W. 
and L.W. Superhet circuit. 

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. (350 v. surge). 
4in. s 15in. dia., 5/- each. (Post 1 / -1. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms available on Items over 25. Send rid. (stamps will dot for 20 page 
illustrated u.m,ogne. Delivery by return. C.O.D. 1/- extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 

GLADSTOIIE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 3371 CLOSED SATS. 

"REALISTIC" 
`SEVEN' 

..,.T . 

7 Transistor Superhet. 350 
Milliwatt output. 44ueh speaker. 

l components mounted on a 
single printed circuit board 
size .51 x 5ftn. in one complete 
assembly. Plastic cabinet, with 
carrying handle, size x 10 x 
3lin. External Socket for car 
aerial. Ferrite rod aerial. 
Frire for the complete parcel 
including Transistors, Cabinet, 
Speaker. etc. ami tub Con 
aft necica Data: £5.19.6 P. it P. 416 

PP9 Battery 2/9. Data and instructions separately 2/6. Refunded ii you 
purchase the parcel. 

Any parts supplied ieparately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT. 4in. x 2 ;in. Ihin. over transformers. Output for 
3 -ohm speaker. Suitable for microphone, record player, guitar and 
intercom. 9 volt battery required. Frequency range 100 cps. to 25 Kept 
Push -pull output class B. Instruction sheet provided. Fully wired 
ready for use. Two types. 200 my. 29/8; 1 watt. 41/-. P. & P. 2/0. 

THIS SUPERB SET For £9 
(Carr. pd.) 

6- transistor radio covered in sponge -clean 
Duracour fabric. in latest two -tone shades. 
M.W. and L.W. ferrite rod, provision for 
car aenal, 2- colour scale. With PP9 bat- 
tery giving 300 hours use. Weighs under 
4 lbs. With carrying handle. 12 x 7in high 
x 41ím at base tapering to lin. at top. 
Brand new, fully guaranteed. 3 push 
buttons Superhet circuit. bin. L.S. 

5 WATT AMPLIFIER 
Our price ONLY 56/- (post 6 / -); a few hundred only; valve. E91 and 
EL84 with metal rectifier: 6 x 4 x 15in. high (5in. over EL843. Maine trans. and o.p. with vol. and tone controls; on -o8; co -ax. input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
14 watt type. With gin. x 4fn. speaker. Baffle 134 x 71111. 200-240 v. A.C. 
ECL82 and Rectifier. Tone and Volume. On /o8 switch. Two knobs. Ready 
to play, 49/8 post 5/.. 
4 watt type. Valves UY85, UF80 and UL84. 200.240 v. A.C. Covered 
battle 131 x 7 }in. (e in. speaker), 3 front controls: basa. treble. co-off/vol.. 
80) -, post 51-. Double wound mains transformer. 
Cabinet to fit either type with plain motor board £3 cary. pd. Complete 
record player in beautifully styled cabinet, fully built (NOT A KIT) 
210.17.8, with UA 14 4 -speed autochanger, or with Garrard Autonlm 
4 -speed autochanger, 111.5.0. 
Single Player in Cab., 138 x 13 x 541n. B.S.R. Monarch 4 -speed deck. 29,17.8, 

HIGH QUALITY PUSH -PULL OUTPLT 
AMPLIFIER 

Chassis 10 x 74 x 711o. high over trans. Used, guaranteed and in excellent 
order. New valve EZ40 ECl'v;3 sad 2 x EL4l; it watts. Malus trans. 
tapped 200.2511 volts. Om Praos for 3. 8 and 13 ohms. Choke smoothing. 
On/oft/vol. and tone controls. For tuners, Record Players, etc. 23.15.0 
P. & P. 6 / -. We can modify for Guitar input for 15/- extra. 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 124 x 3in. Chassis size 104 x 5 x 4in. Valves EF88, 
ECC83 and 2EL84. Controls (I) M1C. Vol. (2) Tuner;P.U. Vol. (3) Play 
back or monitor. (4) Tone. 2 lack sockets for Tuner /P.U. and M3C- switch 
for superimpose. Separate power pack containing transformer and rectifier. 
For Collaro studio deck only. Price 28.14.0 (6 /- P. & P.). 

4 -SPEED AUTOCHANGERS 
BSR -U A 14 £5.19.6 
CARRARD AUTOSI.IM £6.10.0 
STERE0 £7. 5.0 
AI!TOSLIM DE LUXE AT() £10.19.6 
STEREO 211.10.0 

Carr. 5/ each 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range) 90v. 15 met and 1.4y. 125mA, 
42/8 (4 / post). 200 -250v. A.C. Also for 250 mA, 1.4 v. and 90v. lá met at 
same price. Two separate units to replace existing batteries, 4 x `$ x 24 in. 
and 3 x 24 x 14 in. 

1.3 x 8 in. LOUDSPEAKER 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

49/6 (poet 3161. 

HEATER TRANSFORMER 
Mains Input giving 6.3v. 2 amp. Size 2f s 20 x lin. (24ím over windbag). 
5/8 ere. Less 10% for 12, or 20% for 50. P. & P. 2)- for 1 to 8. Poet free 
more than aiz 
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an important new technical series 

philips 
paperbacks 

Presents up -to- the -minute studies of radio, television and 

audio subjects, written specially for the amateur who 

demands complete but not excessively mathematical treat- 

ment. The technical authority behind the books is that of 

the world- famous electrical company Philips of Eindhoven, 

Holland. Eighteen titles are already planned -the first 

seven, published in May 1964, are described below. 

The Tape Recorder C. G. Nijsen 

13s 6d net by post Ios 3d I42pp. 

Audio Quality G. Slot 

I3s 6d net by post I4s 3d I56pp. 

Aerials D. J. W. Sjobbema 

illustrated 

illustrated 

lOs 6d net by post Ils 4d 110 pp. illustrated 

obtainable from leading booksellers 

ILIFFE Books Ltd. 
Dorset House Stamford Street London S.E.I 

the radio servicing series 

A series of books included in the Philips 
Paperbacks, which are grouped together to 
form a comprehensive manual on the repair of 
radio receivers. 

A. F. Amplification 
lOs 6d net by post I Is 3d 109pp. 82 illus. 

Alternating Current & Acoustics 
lOs 6d net by post Ils 3d 116pp. 86 illus 

Direct Current & Magnetism 
lOs 6d net by post Its 3d I19pp. 92 illus 

Radio Valves 
lOs 6d net by post Its 6d 126pp. 90 illus 

THE NEXT STAGE 
20 watt stereo! 
If you have already built a mono Audiokit assembly, then it is 

going to be easy and economical to convert it to stereo. If 

you are about to start building Audiokits, you can choose 
stereo straightaway. All the necessary Martin Units are now 

available for converting our famous Formula 1456 to a 20 watt 
hi -fi stereo system. Martin All- transistor Audiokits are the 
simplest, most efficient and imaginatively designed kits ever 
offered to the home constructor. Make sure you know 
about them ALL. 

Formula 1456 for 3 SZ : Formula 1478 for 15 S2 

SO EASY TO BUILD AND SAVE WITH 

MR RTI 

TRADE ENQUIRIES INVITED 

MARTIN ELECTRONICS LTD 
159 -155 HIGH ST., 
BRENTFORD, M'SEZ 
ISLeworth 118112. 

]MONO 
UNIT 1 5 -stage iu,ot 

selector - 62 7 6 

UNIT 2 Pre -amp with 
...I. control £1 17 

UNIT 6 'S- Channel 
mixer £S 19 

Matching adaptor en 8 
UNIT 4 Pre -amp and 

tone eontrols . £8 2 
UNIT 5 10 watt power 

amplifier for :SO . £5 12 
UNIT 6 power supply 

or (nit 5 . £2 12 6 
UNIT 7 15 ohm 10 watt power 

Amplifier .. £6 12 6 
UNIT 8 lower supply 

for !'nit 7 .. 12 15 0 

6 

FULLY 
TRANSISTORISE D 

STEREO UNITS FOR 
ADDIN(. TO MONO 

IA ,. 
2A .. 
SA .. 

4A .. 

.. 22 7 

.. £2 2 

64 12 

£8 15 

e 

6 

6 

0 

Series "S" Units for all 
stereo construction are 
twice the price of the 
original mono series. 
Kits complete with knobs, 
instructions, etc. Escut- 
cheons available to re- 
quirement at 6,6 each. 

MARTIN ELECTRONICS, 15415 HIGH STREET. 
BRENTFORD, MIDDLESEX 
Details of MARTIN Al Ill OK ITS 
please 

NAME 

ADDRESS 

BLOCH LETTERS PW.8 
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inserted in correct position on board. 
The protruding ends should then be cut to leave 

about :`_.in., which should be bent over to be flush 
with the copper and soldered quickly, using a hot 
iron and cored solder (preferably 22s.w.g.) and 
observing the usual precautions with these 
miniature components and transistors (i.e. heat 
shunt). The black line down the side of the 
0C44M indicates collector. 

The components when in position and soldered 
should be as shown in Fig. 4. At the points 
marked solder 3in. lengths of thin flexible insu- 
lated wire, inserting these through from component 
side of board. 

Testing 
At this stage the injector can be tested. After 

first ensuring that no short circuits exist on copper 
side of board a 1 }V battery can be connected, 
observing correct polarity. If the green lead is 
now placed on the slider of the volume control 
of a transistor radio the injected signal should be 
heard very loud; if not, check the circuit again, 
paying particular attention to soldered joints and 
ensuring that no adjacent soldered joints are 
shorting. 

If all is well solder a 4BA solder tag to the 
end of the green lead. Next run a 4BA brass 
nut on to the probe about ¡in. from threaded end. 
Cut a piece of insulated sleeving about tin. in 
length and which fits fairly tightly round the 
threaded rod, push this on from the threaded end 
and right up to the nut. Next push an insulated 
washer over this sleeving and right up 
to the nut, then insert probe, screwed 
end into can, drop another insulated washer over 
rod from inside, followed by another 4BA nut 
and tighten quite tightly. This will effectively 
insulate the probe from the can (it should be 
checked with meter to see if this is so). 

The miniature socket can now be fitted, 
screwing the nut on tightly from inside the can 
and bending the socket tag up slightly. There 
should now he about din. of screwed rod left 
above nut inside can. 

Solder a 3in. length of thin black flex to the 
negative end of U16 battery and cover the end 
with insulating tape. Take a 2zin. length of red 
flex and solder to + end of U16 battery. Cover 
this with tape. 

The entire printed circuit board can now be 
wrapped completely with insulating material. In 
my case this was a piece of plastic, such as is used 
for toothbrush containers, secured and wrapped 
tightly round with Sellotape. If this is not avail- 
able the whole board can be wrapped completely 
in insulating tape. 

Now drop the solder tag connected to green lead 
over screwed rod inside can and secure tightly 
with a 4B.A. nut (with leads left at approximately 
3in. lengths -this can be done with the component 
board out of the can). Now the red lead from 
board and red lead from battery + can be 
soldered to socket tag inside can. the board and 
battery can now be inserted into can, pushing 
board one side and battery down opposite side. 
Whilst there is not a lot to spare there is quite 
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sufficient room to do this; tuck all the wires in 
neatly. 

All that remains now is to remove the screwed 
collar off the switch and fix in the two black leads, 
one from the board and one from battery negative, 
place switch midway between top of board and 
battery. drop can lid over switch, allowing push- 
button and screwed neck to come through a tin. 
hole, whilst holding push -button screw can lid 
on to tin, drop screwed collar over push- button 
and again whilst holding switch stationary by 
grasping push- button screw collar home, thus 
securing switch to lid. Connect a wander clip 
with lead to the miniature plug and the injector 
is complete. 

COMPONENTS LIST 
RI 221d1 
R2 I50kt2 Miniature i watt high stab 
R3 270k0 (Henry's Radio) 
R4 22161 J 
CI I,000pF min tubular (Suflex) 
C2 0.01µFlmin tubular paper. 150 volt 
C3 0.01µF f working 
TRI -TR2 0C44M 
S.P. Press on, press off (Woolworths, 9d) 
Radiospares min. plug and socket 
Eveready U16 IfV battery 

Using Injector 
In practice the injector is used as follows. The 

wander lead is clipped to + battery line of tran- 
sistorised equipment or chassis (negative line of 
valve equipment), then in the case of, say, a radio, 
the probe tip is applied to the volume control 
slider with this control turned to full volume and, 
of course, with the set switched on. 

If a note is heard then the fault lies in the r.f. 
or detector stages (from aerial tuning circuit up to 
volume control). If no note is heard the fault lies 
between loudspeaker and volume control. 

Assuming the latter fault to exist the probe tip 
should be applied to output transformer secondary 
and primary windings. bases of output transistors, 
secondary and primary windings of driver trans- 
former, hase of driver transistor and so on, 
working back from loudspeaker to potentiometer. 
This injection should proceed until a point is 

reached where the signal is not heard when the 
probe is applied; the fault then obviously lies 
between this point and the one previously checked 
when a signal was heard. 

Similarly if a note is heard when probe is 
applied to slider of potentiometer. the fault lies 
between this component and aerial and the same 
procedure should again be applied, working back 
from behind diode to collector, then bases of i.f. 
transistors and mixer oscillator transistor till a 
point is reached where there is a signal going in 
but none coming out. The fault can therefore 
be localised to a few components which can be 
checked quickly with a meter which should then 
reveal the malfunctioning component. 

As has been pointed out before in previous 
articles on this method of fault finding, the 
injector would probably be of no use if the fault 
is a transistor which for some reason has lost its 

-continued on page 335 

www.americanradiohistory.com

www.americanradiohistory.com


332 PRACTICAL WIRELESS August, 1964 

audio oscillator 
DESIGN 

tIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL 

Transistor oscillator 

circuits described 

and explained. 

By D. K. Greig 

T 
EHE shortage of design circuits for transistors 
is at last now being overcome. The designers, 
however, cater mainly for the experienced con- 

structor. Many designs for audio -oscillators have 
appeared in these pages, but none have been worth 
converting to a generator. 

A recent development in another magazine 
introduced a multi -transistor audio generator 
incorporating a frequency .neter. Although the 
design was admirable, the expense made it virtu- 
ally impossible for the amateur constructor. With 
this thought in mind the following circuits were 
used. 

The final professional design can be built for 
about 50/- and is compact and accurate. The 
introductory sections leading to the description of 
this Wien- bridge oscillator are included for the 
benefit of the home experimenter, who would like 
to try his own hand. The theory has been kept to 
a minimum and much of the mathematics omitted 
so that beginners and experienced constructors 
alike can follow it. 

In the final design it must be emphasised that 
the 0C140 is an n -p -n transistor and is therefore 
shown connected the right way round. 

WIEN BRIDGE OSCILLATORS AND 
LADDER NETWORK OSCILLATORS 

The design of resistance -capacitance oscillators 
is similar for transistors and thermionic valves, but 
three factors must be borne in mind. The r.c. phase - 
shifting network is required to feed into the input 
of the transistor, which is of low impedance. 

The internal phase -shift of the transistor will be 
added to, or subtracted from, that of the network. 
When ladder networks are used, the current ampli- 
fication factor of the transistor must be 
appreciably greater than the attenuation of the 
network. 

Ladder Networks 
The basis of the stable oscillator is the generator 

network; the ladder network, being basically 
simple, is in common use. Ladder networks may be 
built up by cascading a number of similar r.c. 
phase -shifting sections, using any one of the 
sections shown in Fig. 1 as a basic element. 

The ladder sections (a) and (b) give a phase - 
shift between the input and output currents, so 
that the input of the transistor, which is connected 
across the pair of terminals on the right -hand side, 
is fed with a current, I out. The input impedance 
of the transistor should preferably be much less 
than the impedance of the network -which is R in 
(a) or the reactance of C in (b)-in order that the 
transistor impedance will not disturb the operation 
of the 'circuit. This requirement is fairly easy to 
meet. However, a current gain, at low frequency, 
of at least 60 is needed for satisfactory operation, 
and since the input impedance of the transistor in 
grounded -emitter connection may be as high as 
2.5k11 or more at emitter current (Ie) =lmA, the 
resulting circuits are of high impedance, and a 
collector supply voltage of 12V or more is needed. 

tin R I out 

.T 
C 

Vin 

C 

(a) 

o Iiñ 11 l-- 
5R 

0 0 + o 
(b) 

o---MMNb } o 
R 1 Vout Vin Vaut 

(c) 
o o 

(d) 

Fig. I t Four variations on the basic element of ladder 
networks. 

Sections (c) and (d) in Fig. 1 are voltage- transfer 
networks, and are normally employed with 
thermionic valves. For transistors, the input impe- 
dance, which is connected across the right -hand 
side, needs to be large compared with the impe- 
dance of the network. 

The voltage Vin across the left -hand 
terminals of (d) could be generated by allowing 
the output- current generator of the transistor to 
work into R. No such simple method can be found 
for (c) and this circuit may be dismissed as 
unsuitable. 

This way of generating Vin sets a lower limit to 
the value of R which may be employed while 
obtaining sufficient voltage for oscillation. The 
condition is R> Are where A is the attenuation 
factor of the network, and is equal to 29 for a 
network of three equal sections. At Ie =lmA, re is 
equal to 25/1e =2511 and R needs to be greater 
than 29 x 25 =72552 (say 12k11). 

To have an input impedance which is sufficiently 
high for satisfactory operation, the transistor needs 
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to have an a'o (current amplification factor, at 
low frequency) greater than 100. 

These networks therefore are better suited to 
thermionic valves than to transistors; although if 
transistors of sufficiently high a' are available, the 
circuit can be made to work from lower supply 
voltages than when using sections (a) or (b). 

Number of Sections 

The most suitable RC phase -shift networks may 
be built up, therefore, from sections of the (a) or 
(b) type. 

Neglecting the internal phase -shift of the tran- 
sistor for the moment, at least three sections are 
necessary, and the networks could be of the form 
of (a) or (b) in Fig. 2. 

o 

C.,¡,. I out 

o+ 

(a) 

t in C . Ct 
Iout (b) 

o 1 0 
Fig. 2. Suitable ladder networks for transistors. 

If the circuit (b) is used, the first R can be the 
load resistance of the transistor, and the circuit 
design is considerably simplified. 

The current attenuation of these networks, at 
the frequency where the phase -shift between the 
input and output currents is 180 °, is 29. To allow 
for losses in the input and output impedances of 
the transistors, the a'o should be greater than 
about 60. 

The 0075 is therefore suitable. though transis- 
tors at the top end of the OC71 production spread 
should also work in this type of circuit. 

The current attenuation of 29 applies to a net- 
work having three equal resistances and three equal 
capacitances. These are the simplest to design and 
the most commonly used. Also, since the 
grounded -emitter transistor has an input impe- 
dance which is only an order or so different from 
its output impedance, tapered networks are of 
little use. 

Operating Frequency 

Single- transistor phase -shift oscillators are best 
restricted to low- frequency operation, where the 
internal phase shift of the transistor need not be 
considered at higher frequencies, both the phase - 
shift and the reduction in a'o cause design 
difficulties. 

For instance, with the network shown at (b) in 
Fig. 2, the phase shifts in the network and in the 
transistor vary in opposite senses, so that at high 
frequencies more phase -shift has to be provided 
by the network. The phase shift in each section 
has to be increased, or a fourth section added. 
There is consequently more attenuation. 

With network (a), the transistor and network 
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phase- shifts vary in the same sense, and a two- 
section oscillator can be constructed though the 
operating frequency will be somewhat dependent 
upon the particular transistor. Also since any 
shunt resistance across the input capacity of this 
network reduces the phase shift, a higher collector - 
load resistance, and possibly a higher transistor 
output impedance will be demanded. 

The phase -shift in V and hence in the output - 
current generator will be f'a, where f'a is the 
grounded emitter cut -off frequency, and f'a =fi /a' 
where fi = fa /1.22 for alloy -junction transistors. 

800c /s Oscillator 
From the fact that single transistor phase -shift 

oscillators are best restricted to low frequency 
operation, the following circuit was designed, 
using the (b) network and a transistor type 0075, 
and shown in Fig. 3. 

Fig. 3: The circuit of an 8000 oscillator using a 3- section 
ladder network. 

The circuit operates at a frequency given by 
1 

f= which for the circuit shown gives 
2 -CR4/6 

650c /s. The transistor input and output impe- 
dances, however, modify this to 800c /s. 

The value of the phase -shift resistors (10kfl) is 
chosen to be a mean between that which' will be 
appreciably affected by the transistor output 
impedance, which is high, and that which will be 
appreciably affected by the transistor input impe- 
dance, which is low. 

With these networks, it is not easy to control 
the amplitude of oscillation without somewhat 
affecting the frequency of operation, and the 
amplitude control may change the frequency by 
approximately 10% or so. 

The gain is controlled by changing the distribu- 
tion of the feedback current between the base - 
bias resistors and the transistor input, the unby- 
passed resistance in the emitter increasing the 
transistor input impedance. The control should be 
adjusted so that oscillation amplitude is smaller 
than that giving objectionable oscillation. 

The Wien- Network oscillator circuit follows on 
naturally from the ladder network system. The 
advantage of the Wien- Network is that the 
attenuation factor is only 3 at the frequency 

www.americanradiohistory.com

www.americanradiohistory.com


334 

R1 
27kr1 

PRACTICAL WIRELESS August, 1964 

R2 R6 R7 
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0070 7t 
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1 

R8 
3'3k 

HO1NF 

TR2 
0070 

71 
C4 

0O1NF 1 
R3 
4.7 

+ve 
T0. 

kn 

Fig. 4: A two- transistor Wien -network oscillator. 

which gives zero phase shift although, since the 
output is in phase with the input, at least two 
amplifier stages are necessary. 

Two Transistor Circuit 
A simple two -stage oscillator of this type is 

given in Fig. 4, in which the Wien- Network is 
R7, C3, C4 and R3. 

Both stages are d.c. stabilised and the lower 
base -bias resistance of Trl also being part of the 
bridge network (R3). The 3.3kfi emitter resistor 

Supply voltage may range from -3V to -6V, 
the lower voltage being necessary to obtain 
sufficient oscillation, with VR1 suitably adjusted. 
The output may be taken from the emitter or 
collector of Tr2 i.e. (R7 or R8). 

This circuit operates at very nearly the theoreti- 

cal frequency of f = 

1 

1 

271. (C3C4R7R3) 

since in fact Cs =G and 127=-Rs. With 
2rrC3R7 

the capacitances shown the circuit oscillates at a 
frequency of about 3.4kc /s. 

For operation at other frequencies the capaci- 
tances should all be increased or decreased by the 
appropriate figure. (The resistors cannot be 
changed without altering the d.c. conditions). The 
values of C3 and Ci should be chosen according 
to the frequency accuracy required, but for Ci and 
C2 the nearest standard values may be taken. 

This circuit is sufficiently uncritical of gain to 
accept the OC70 or the 0071, but if operation is 
required at higher frequencies, it would be better 
to use two 0C45's. 

Three Transistor Circuit 
A more professional Wien- Bridge oscillator is 

shown in Fig. 5, although the design has been 
kept as simple as possible. This circuit incor- 
porates a thermistor R5 as an amplitude -control 
device, and the output is essentially independent 
of small changes in supply voltage or ambient 

temperature. (A suitable compo- 

Fig. 5: The final, improved design for a Wien -bridge oscillator. 

(R8) of Tr2 is left unbypassed so that this stage 
has considerable a.c. negative feedback. 

VR1 in the emitter of Trl provides a convenient 
means of adjusting the waveform for amplitude 
and distortion, and for temperature compensation 
from one day to the next. The wave -form is good, 
and the short -term temperature stability is fairly 
good. 

i 

nent for R5 is the S.T.C. ther- 
mitor type R53). 

Apart from the frequency 
determining capacitors, only one 
capacitor is required. Conse- 
quently the unit can be built 
compactly, and no difficulties 
arise from phase shift in the 
coupling capacitance. 

The output voltage is 1V r.m.s., 
and the circuit operates with 
supply voltages between 7V and 
12V and consumes approximately 
10mA. In Fig. 5, a lower limit of 
9V has been set to the supply 
voltage to ensure low distortion. 

The frequency coverage is 
from 15c /s to 20kc /s in 3 ranges 
(15- 200c /s, 150- 2,000c /s, 1.5- 
20kc/s) the lower frequencies 
being associated with the larger 
capacitors. The ganged variable 
resistors VR2 and VR3 allow the 
frequency to be adjusted within 

any given range. In the experimental model 
the ampltitude over the whole range was constant 
to within better than 2%. 

If it is desired to extend appreciably the 
upper frequency limit of the oscillator, Tr3 
should be changed to an 0C41. This modification 
allows the oscillator to work satisfactorily up to 

-continued on page 335 
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Making Panel ESCUTCHEONS 
A PHOTO -PRINTING METHOD DESCRIBED BY A. GREGORY 

AN important feature of the radio constructor's 
art which seldom gets more than scant 
mention, is the making of escutcheons or 

indicator dials. 
The reason, no doubt, is that most workers 

regard as unobtainable the superior, glossy, 
indelible appearance of the factory printed article, 
so settle for a rough pencilled attempt, which 
somewhat mars the final appearance of their 
" masterpiece", to say the least. 

However a very easy and cheap method of 

printing escutcheons, one off, or more as required, 
is ready to hand in the form of " contact photo 
printing ", as is used for making snapshot prints. 

Essentially this process consists of: laying photo 
printing paper in contact with a negative - 
exposing to electric light -and developing and 

fixing. 
The negative, in the present case, is a paper 

tracing, made in ink, of the escutcheon design; the 

latter having first been drafted upon a drawing 
board in the normal manner. 

The tracing is transferred from the drawing to a 

photo printing frame or sheet of glass serving the 
purpose, and held thereto with adhesive tape. 

A sheet of contact printing paper (hard /white/ 
glossy) is clipped in position, whilst being protected 

from exposure to bright light in a dark room, and 
then the assembly is turned towards an electric 
light source which is switched on about twenty 
seconds. This figure should be doubled or halved 
for subsequent prints if adjustment of exposure 
time is required. 

The print is next detached from the printing 
frame and immersed in a dish of developer solu- 
tion for about two minutes whereupon it will be 
seen to have turned a full black with the detail 
picked out in white. 

This reversal process so described, i.e.. white on 
black, is simpler to obtain and more distinctive in 
appearance than the original black on white. The 
print is finally fixed in hypo, washed and glazed, 
in the usual way. 

The process of contact printing is so simple and 
widely practised that full instructions are included 
with each packet of papers bought and so the 
subject does not warrant detailing in the present 
article. One point of importance regarding the 
negative is that it should be oiled, to obtain maxi- 
mum transparency and conducive to print sharp- 
ness. 

The best adhesive for sticking the escutcheon to 
the non -responsive shiny surface of the normal 
plastic panel material is " Bostik C ". 

AUDIO OSCILLATOR DESIGN 
-continued from page 334 

and above 100kc /s. For other transistors, R8, 

the 6.8kí2 bias resistor feeding the bridge. may 
need to be adjusted to ensure optimum working 
points for the transistors. 

The OC140 (Tr2) is an n -p -n transistor and 
its connections should therefore be made as in 

the circuit diagram. with the emitter connected 
to the negative supply line. 

To avoid excessive distortion the external load 
connected to the oscillator when the output is at 
its maximum should be not less than 1kí2. With 
the addition of the load the change in the 
maximum output voltage is less than I %. 

Stability 
With a change of 3V in the collector- emitter 

supply voltage (from 9V to 12V) the change in 

frequency at 10kc /s and the change in the, out- 
put voltage are less than 1%. 

Power Supply 

The power supply can be constructed from 
parts which may be ready at hand, but choke 
smoothing should be employed and the value of 
the reservoir capacitance should be high (500- 
1,0001ÁF). 

This generator. although simpler than many of 
its counterparts. fulfils a need on the bench of the 
hi -fi enthusiast for compactness and accuracy. 

HANDY SIGNAL INJECTOR 
-continued from page 331 

gain but is not in any way open -circuit. If this 
occurred the signal would still pass through the 
faulty transistor due to the fact that such a faulty 
device is still a good electrical connection between 
two stages. 

However, this is a very rare fault which is 
seldom encountered. This coi'ld not occur with a 
thermionic valve which had lost its emission 
completely, the non -conducting vacuum existing 
between anode and cathode in this event would 
effectively isolate two stages. 

Incidentally, one 'of the most revealing tests on 
a transistor receiver is the measurement of the 
d.c. voltage across the emitter resistor of each 
transistor. The voltage measured should be within 
± 21,M, of the nominal values shown on service 
sheet or manual and should a voltage of a stage 
be outside this limit there is a fault in the stage. 
Voltage measurements, however, will not show up 
a.c. faults such as faulty coupling capacriors, etc. 
The fault -finding procedure with the infector on 
thermionic valve eauioment is similar to that with 
transistors. Starting at slider of potentiometer to 
determine whether the fault lies fn r.f or a.f. 
section. if a.f. inject signal into grid of output 
stage, then back to first a.f. stage; if r.f. commence 
at potentiometer and work back to demodulator. 
then i.f. amplifier and so on until a stage is reached 
where there is a signal going in but none coming 
out. This last stage must then be the fa ,.l", 
one. 
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Versatile Gramophone Amplifier 
A BETTER -THAN -AVERAGE DESIGN, USING 
DIRECT COUPLING, FOR THOSE PREPARED 
TO ACCEPT SOMETHING LESS THAN HI -FI, 
BUT WITH FULL BASS AND TREBLE TONE 

CONTROL. 

By J. G. Ransome 

ANY small amplifiers have been described 
from time to time in this journal but, in 
general, the tone control networks in these 

circuits have been little more sophisticated than 
"top-cut" controls. 

This situation can be quite frustrating on 
occasions -especially when an "awkward " record 
is to be played which needs special compensation, 
and so in order to overcome this problem, thin 

Fig. 1 t The basic design. 

circuit has been provided with more elaborate tone 
controls than is usually found in such sininle 
circuits. Now, it could be argued that since t,:e 
distortion in the final output stage is about 10 %, 
the provision of elaborate tone controls is point- 
less. Against this it must be said that while distor- 
tion may affect the output quality the tone controls 
affect the actual content of the output signal and it 
is felt that it is still useful to have a good control 
over the signal even if this signal is a little 
distorted. 

It must be agreed, however, that the facilities 
offered by this circuit and its tone controls will be 
wasted if the amplifier is to be used in conjunction 
with something like a crude 4in. loudspeaker 
mounted on a thin wooden baffle! 

The basic circuit is shown in Fig. 1 and it is 
difficult to think of a simpler circuit than that 
depicted. This circuit (Fig. 1) will work quite satis- 
factorily as it stands, and if the tone controls are 

Fig. 2: A wiring diagram for the circuit given in Fig. 1. 

LT 6.3V 
1/4,ieir! 

VI 
ECL82 

H.T.+ 

LS. 

VR1 
Volume 

M.C. 
denotes 
chassis 

connection 

G1 
Screened lead from pick -up 

not required, then the wiring diagram of Fig. 2 
may be used. 

As will be apparent from the circuit diagram 
direct coupling is employed and the basic operation 
is as follows: 

Consider the pentode section of the valve V2. 
V2 draws current from the h.t. line and as it does 
so there is a current flow through R3 and this 
means that the cathode voltage rises. In the 
present case we require that the cathode should be 
between 90 and 100V so that the anode of the 
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LAFAYETTE COMMUNICATION RECEIVERS 
Superlative range of Modern 
Communication Receivers in- 
corporating many special 
features at prices to suit 
every pocket. 

MODEL liE -40. 4 Bands, 
550KcIs to 30Mc /s. £24.15.0. 
MODEL HE 10. 9 Valves, 
4 Bands, 550100 /s to 30MO/s. 
£42. 

MODEL ME-80. 15 Valves, 5 Bands, 
550Kc /s- 30Mc /s & 142- 148Mc /s. 59 ems. 

Each receiver supplied brand new and fully guaranteed complete 
with manual. Carriage paid. All models for operation on 220/240 
Volt A.C. S.A.E. for illustrated leaflet- Generous part exchange 
allowances. 

First grade quality. 
M o v i n g 
Coil panel 

me ers, availab e ex- stock. 
S.A E. for illustrated leaflet. 
Discounts for quantity. Avail- 
able as follows. Type MR. 38P 

square fronts. 
50µA 32/6 1A. DC 22/6 
190µA 29/8 5A. DC 22/6 
2001,LA 27/8 3V. DC 22/8 
5005A 25/- 10V. DC 22/6 
50 -050µA 29/8 50V. DC 22/8 
190-0-100µA 27/6 100V. DC 22/6 
1mA 22/6 150V. DC 2218 
5mA 22/6 300V. DC 22/8 
10mA 22/6 500V. DC 22/8 
50mA 22/6 750V. DC 22/6 
100mA 22/8 15V. AC 22/8 
150mA 22/8 50V. AC 22/8 
200mA 22/6 150V. AC 22/6 
300mA 22/6 300V. AC 22/8 
500mA 22/6 500V. AC 22/6 
750mA 22/6 
Type MR. b_P. 21' eq. front. 
505A 57/8 1mA 32/8 
100µA 47/6 10mA 32/6 
500µA 37/6 100mA 32/8 
50- 0-50µA 57/8 IA. DC 32/6 
100-0-100µA 47/8 300V. DC 32/6 

300V. AC 32/8 
Type MR.65P 31x3iin. fronts 
50µA 59/6 1mA 35/- 
100µA 49/6 10mA 35/- 
500µA 39/8 100mA 35/- 
50 -050µA 59/8 1A. DC 35/- 
100-0 -100µA 49/8 300V. DC 35/- 
VU Meter 59/6 300V. AC 35/- 

POST EXTRA 

BAKELITE 
PANEL 
METERS 
First grade 
quality. 
31in. square 
fronts. 

25µA 65/- 1A. DC 29/8 
50µA 42/8 5A. DC 29/8 
100µA 39/6 1A. AC 29/6 
500µA 35/- 5A. AC 29/6 
50 -0- 50µA 42/6 30A. AC 29/6 
100-0.100µA 39/6 300V. DC 29/6 
imA 29/8 '300V. AC 29/8 
10mA 29/6 300V. AC 35/- 
100mA 29/8 VU Mtr. 49/8 

*Moving iron. All others 
moving coil. 

ILLUMINATED S METER 
1 21/32/n. sq. front. Cal. to 
units. 6V lamp. 29/6. Y.P. 1/ 
Ditto 2 5 /16in. sq. 39/8. P.P. 1 / -. 

MORE METER BARGAINS 
100µA Sin. Flush sq. 92/6 
1005A. 2 /in. Flush rd. 42/6 
30- 0 -30mA 21/n. 9/6 
300V. AC 21in. 25/- 
500V. AC 21in. 25/- 
lmA Meter Rectifiers 8/6 
MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/6 each. Carr. 
10 / -. Battery 8/6 extra. 
MINIFLEX I TRACK TAPE HEADS 
Set of three, record, playback, 
erase. Only 29/6 set. P. & P.. 9d. 
MAINS MOTORS 220'240V 
90 watts. 5,000 r.p.m. 41 x 3in. 
fin. spindle. 22/6. P.P. 2/ -. 
BEST BUY! 
Send 1/- T'.0. for full catalogue 
and lists. 
Open 9 a.m. to 6 p.m. Every day. 
Monday to Saturday. Trade 
supplied. 

AMERICAN OSCILLOSCOPE MODEL USM 38 
Brand New high quality single beam oscilloscopes. 31n. tube. 
T/B. 

V. 
lu/sec. 

per 
Conn. 

µSupplied with lcir circuit, leads and 
pisec. 

£29.10.0. Carr. 10 / -. (230/115 trans.. 18/6). 

TRIPLETT MODEL 1632 SIGNAL GENERATOR 
100Kc /s- 120Mc /s in 10 bands. Crystal controlled. Fully attenuated 
output up to 1 volt with calibrated meter. Operation 115V. A.C. 
As new condition. £12. Carr. 10 /- (230/115 trans, 12/8). 

LAFAYETTE PRECISION TEST EQUIPMENT 
Modern range of precision test equip- 
ment for the service man. Supplied 
brand new and guaranteed with manual. 
For operation on 220/240 volts A.C. 

TE 20 Signal Generator. 120Kcs- 
260Mc/s on 8 Bands. Directly calibrated. 
Variable R.F. Attenuator. Variable 
audio output. £12. Carr. 5/ , 
TE-46 Capacity Resistance Analyser. 
Ranges 20E- 2.000mFd; 2 ohms -200 Meg. 
Also checks impedance, turns ratio, 

insulation. £15. Carr. 5 / -. S.A.E. for full details. 

Brand New Double Beam CRTs MARCONI TFI44G14 
Cossor 89D. 59/8. P.P. 4/6. STANDARD SIGNAL 
Dumont K1051P1. 59/6. P.P. 4/6 GENERATORS 

First release of this late mark. 
85Kc /s to 25Mc /s ±1%. Output 
variable from lu.V to 1 volt. 
Internal sine wave modulation 
4e0c /s up to 75% depth. Operation 
200/250 volt A.C. Offered in really 
excellent condition, like new, 
fully tested and guaranteed. 
£25. Carr. 30/-. 

TS.76 20,000 O.P.V. PUSH 
BUTTON MULTI -TESTER 
Large clear 
plastic scale. 
Simple opera- 
tion. DC and 
AC volts up to 
1,000V. Resis- 
tance up to 10 
megohm. Cur- 
rent up to 250 
mA. Decibels 
-20 to +36db. 
Size 6 x 4' /,a 
x 211n. Com- plete with 
leads, batteries and instruc- 
tions. 25.19.8. P. & P. 2/-. 

FIELD TELEPHONES 
2 line connection, generator bell 
ringing. Supplied fully tested. 
complete with batteries. 
TYPE "L" Metal cased. 89/6 per 
Pair. Carr. 5 / -. 
Type "F" Bakelite case. 24.19.8 
Per pair. Carr 5/ 

£ 
IIe®. 

L rF rI .J. 
MODEL NH -400 
10.000 o.p.v. 
0/.3/3/30/120/300 /600/ 
1.200V. DC. 
0/12/60/120/300/1,290V. 

0/120 µA /30 /300mA DC 
0/2K/200K/2 Mega 
100pF -.2mFd 
79/6. P.P. 2/8. 
MODEL AR-620 
20.000 o. e.v. 
0/10/50/250/500/1.000V. 
AC and DC 
0 /500µA /10 /250mA 
0 /10K /100K /1 Mega 
250pF- .02mFd 
0-500 Henrys 
92/6. P.P. 2/6. 

MULTI -METERS 
Brand New -Fully Guaranteed. Lowest 
ever prices. Supplied with leads, batteries 
and instructions. 
MODEL PT -34. 1.000 o.p.v. 
0/10/50/250/500/1000V. A.C. and D.C. 
0 /1/100 /500 mA D.C. 
0 /100K a 
39/6. P.P. 1/6. 

MODEL NH -201 3,000'6.00OV/ DC 
30,000 o.o.v. 
0/.25/1/10/50/250 /500/ 
1.000V. DC 
0/10/50/250/500V. AC 
0 /50µA /10 /250mA 
0/5K/500K/5 Magill 
99/8. P.P. 2/6. 
MODEL IT1 -2 
20,000 o.p.v. 
0/5/25/250/500/2,503V. 
DC 

V. AC 
0 /50µA /25/259mA DC 
0 /60K /6 Mega 
01 -.3mFd 

82/8. P.P. 2/6. 
tlODEL TE -12 

20,000 o.p.v. 
0/.6/6/30/120/600 /1,200/ 

7.4,1,./ 

0/60 11A/6/60 /600mA 
0/6K/600K/6 Meg /60 
Mega 
5pF -.2mFd 
25.19.8. P.P. 2/6. 

MODEL 500 
30,000 o.p.v. 
0/.5/1 /2.5/10/25/100/ 
250 /500 /1,000V. DC 
0/2.5/10/25/100/250 / 
f00 /1.000V. AC 
0 /501).A /5 /50/500mA/ 
12 amn. DC 
0/60K/6 Meg /60 Meg n 
£8 17.8 Post Paid. 
S. A.F,. for full details 
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ERSKINE TYPE 13 

DO WBLE -BEAM 
OSCILLOSCOPE 

Time base 2c /s- 750KC1s. Cali- 
brators at 100Kc /s anzi 1Mc /s. 
Separate Yl and Y2 amplifiers 
up to 5.5Mc /s. Operaticn 110 /230 
volt A.C. Supplied it perfect 
working order. 227.10.0. Carr. 
201 -. 

CHAMOIS PADDED MOV- 
ING COIL HEADPHONES 
Canadian noise excluding type. 
Complete with M/C mlrophone. 
New, boxed. 25/ -. P..4 P. 2/6. 

SILICON RECTIFIERS 
400V. P.I.V. SCR. 4.7 mop. 
200V. P.I.V. 6 amP. 
1000V. P.I.V. 650mA 
800V. P.I.V. 500mA 
200V. P.I.V. 2001nA 
400V. P.I.V. 3 amp. 
150V. P.I.V. 185mA 
400V. P.I.V. 500mA 
70V. P.I.V. 1 amp. 
95V. P.I.V. 3 amp. 

Post extra. - 

5/8 

5/8 
3/- 
5/6 

3/6 

5/8 

LAFAYETTE BRAND 
RECORDING TAPE 

First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
Sin. 200ft. L.P. mylar 4/- 
(tin. 600ft. T.P. mylar 10 /- 
5in. 600ft. std. plastic 8/8 
Sin. Weft. L.P. acetate 10 /- 
5in. 1200ft. D.P. mylar 15/- 
51in. 1200ft. L.P. acetaxe 12/8 
51in. 1800ft. D.P. mylar 22/88 
lin. 1200ft. std. mylar 12/ 
lin. 180011. L.P. metal:* 15 /- 
71n. 1800ft. L.P. mylar 20 /- 
71/1. 2400ft. D.P. mylar 25/- 
Postage 2/ -. Over £3 post paid. 

LAFAYETTE NI -FI 
STEREO HEADPHONES 
Air Cushioned 
headband, soft 
foam rubber 
ear pads. freq,. 

Rao 25- 
cycles. 

high sensi- 
tivity, impe- 
dance 8 ohms 
per phone. 
Supplied complete with all 
cables. wires, overload junction 
box and 3- connector plug. 89/8. 
P. & P. 2/6. 

4- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 
Add musi- 
cal high- 
lights and 
additional 
s o u n d 
effects to 
your re- 
cordings. 
The MM -4 permits mixing of 
four signals such as micro- 
phone, records, tuner, etc. into 
single output. Input and out- 
put take standard plugs. Fully 
transistorised and self con- 
tained in handsome case, 
PRICE 59/8. Post Paid. 

TWO -WAY 
RADIOS 
Model 1. 3 Tran- 
sistor Transceiver. 
Range up to 1 mile. 
£9.19.9 per pair 
complete. 
Model _, 9 Tran- 
sistor Transceiver. 
Range up to 5 miles. 
£25 per pair com- 
plete. 
S.A.E. for full 
details. 

(RADIO) LIMITED 
- Phone : GERRARD 8204/9155 

$ Ies: SMITHFX LFSQUARE 

SL"E'" fREET :. LONDON,, W.C.2 
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UNUSUAL 

SPEAKER 
CVfTFM \ 

Ó 

UIUI LITI 

A 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 

Vzs fitted with a good Sin. 
or loin. unit has at- 
tracted much interest 
and admiration 
because of its clean 

\open sound. 
Complete kits of 
wooden fixtures are 
available including 
absorbent wadding 
and diffusing cone. 

Price (3.15.0 for 8" model. Recommended 
8" unit -Super 8 /RS /DD £6.14.2 including 
purchase tax. 

Price £4.18.0 for 10" model. Recommended 
10" units -Super 10 /RS /DD £10.18.8; Golden 
10 /RS /DD £7.17.5; 10" Bronze /FSB £4.12.9. 
Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 
and 17/6. 

Descriptive leaflet free on request from: 

re/77 

WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE N 

OSMOR 
CHANGE OF ADDRESS 

To 

540 PURLEY WAY 

CROYDON 
(NEAR AIRPORT) 

SURREY 
Please send 3d. stamp for new coil list 

Telephone 

CROydon 5148 -9 

JACKSO 
the big name in PRECISION components 

Precision built radio components are an im- 
portant contribution to the radio and 

communications industry. Be sure of the best 
and buy Jackson Precision Built Components. 

BALL DRIVE DIAL 
A welcome addition to our 
range which incorporates 
our well -tried 6 -I Ratio 
Epicyclic Ball Drive inside 
a complete 4" dial. This 
unit fits on the outside of 
the panel. Cat. No. 4489. 
retail price 18 9. 

This Ball Drive Dial is used in the 3 transistor S.W. converter 
together with the type E.3 gang 310 pF, price 19,3. C.801. 
25 pF at 619. C.801, 15 pF at 6,9. C.808, 25 pF at 11, -. 

Grams: Wharfdel Bradford JACKSON BROS. LONDON ( )LTD. (Dept. P.W. 
Phone: Idle 1235/6 KINGSWAY- WADDON, CROYDON, SURREY 

////1707.47/////\ Phone: Croydon 2754 -5. Grams: Walplco, Souphone, London 

is reliable if it's made by JACKSONS. 
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H.T.+ R4 
1.5kfl 

5W 

.32 
C3 

N 

X To 6.3V heaters 

PRACTICAL WIRELESS 339 

A.C. 
Mains 

Fig. 3 (above): A power supply circuit suitab e for either 
amplifier. The two rectifiers are 250V r m.s. 50mA 

silicon types. 

Fig. 4 (right): Wiring for the power supply. 

triode has sufficient applied 
potential, and since the h.t. line 
is at 300V the voltage drop 
across the pentode will be some 
200V. 

Reference to the manufac- 
turers data reveals that the anode 
current at this voltage is 35mA 
and the screen current is 7mA. 
This means that the total current 
drawn by the valve -and thus 
through R3, is 42mA. Using 
Ohm's Law we can see that the 
vaiue of R3 should be: 

E 
using R = - 

1 

where R= resistance -ohms 
E= potential -volts 
I = current -amps 

substituting 
90 x 1,000 

R3= -r\-22kfl 
42 

The grid of the pentode should 
be about 16V negative with res- 
pect to the cathode and so the 
triode anode must be arranged to 
be at 74V and this is achieved by 
the value assigned to R2 in the 
diagram. The output pentode acts as a load for the 
triode and thus receives all the output developed at 
the triode anode. The resistor R1 provides a little 
bias for the grid (about 0.5V). 

HT+ 6.3V to 
heaters 

Tee] marked M.0 
is connection 
to chassis 

Heater lead 

250V 

Rectifiers 

Electrolytic smoothing capacitors 
on top of chassis 

Mains 
transformer 

on top caf 
chassis 

Heater lead 

Fig. 5 (below): The final circuit which includes the bass and treble tone 
controls. 

C2 
330RF l 2255Olc 1 

¡-0reble 

ECL82 

R2 
560k 

T1 

9 

MOON 

Pick-Up 

20 

R4 250k0. 
( -e text) 

Bass 
51 

H.T.+ 300V 

3 C4 
470 -? 1 PF 

T 
C6 
OpF 

VR1 
1 M11 
Volume 

Construction 

The wiring diagram of Fig. 2 shows the 
simplicity of layout and the only special features 
are that the grid connection to pin I of the valve - 
holder should be made as short as possible and 
that Cl must not be too close to the resistor R1 or 
there may be a risk of impairing the function of 
Cl by subjecting the capacitor to a too high 
ambient temperature. 

The power unit is shown in Fig. 3 and the wiring 
diagram for this unit is shown in Fig. 4. 

The test voltages as measured on the original, 

R1 
2.2 
ktl 

C1 

i5Óv 

R3 
2.2 XII 
5Watt 

C3 
6Ei 
pF 

using a 20,000f1!Vmeter, were as follows: 

Pin I 2 3 4 5 6 7 8 9 

Voltage H 92 77 0 6.3* 290 300 0.5 77 
_ a.c. 

The Full Circuit 
The full circuit is shown in Fig. 5 and it will be 

noted that several additions have been made to the 
basic circuit. 

Let us consider first the input circuit. The 
voltage developed by the pick -up crystal is applied 
across the comb nation of R5 and C6 and this net- 
work provides some compensation for a crystal 
pick -up by providing a litle top cut. R6 is shunted 
by C2 and VR2 and, since C2 offers a compara- 
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tively low impedance to high frequencies but has 
a high impedance to low frequencies, the high 
frequency components of the input signal can by- 
pass R6. 

VR2 controls the degree of this by -pass and is, 
therefore, a treble control. This control provides 
" treble lift ". The compensated signal is applied 
to the top of VRI and the slider of this potentio- 
meter is taken to the triode grid -VR1 is the 
volume control. 

The next network to consider is that comprising 
the resistor R4 and the capacitors C3, C4, C5. This 
circuit feeds back part of the output signal appear- 
ing at the anode of the pentode to the cathode of 
the triode, and this has the effect of reducing the 
overall gain of the amplifier. 

This effect can be simply illustrated if we con- 
sider the case when a positive signal is applied to 
the triode grid. In this case a negative 
going, amplified signal appears at the anode of 
the triode and this signal is applied to the 
pentode. The resultant amplified signal at the 
pentode anode is positive going 
and is fed back to the cathode of 
the triode. The triode cathode is 
mow driven positive causing the 
grid to be made more negative 
with respect to the cathode, and 
this means that the gain of the 
triode is reduced. 

Fig. 6t The wiring for 
the second circuit. 

Now, if the feedback circuit 
is made frequency selective we 
can make the amplifier have a 
high gain to one set of frequen- 
cies whilst at the same time 
having a low gain to another 
band of frequencies. The fre- 
quency selective network is that 
R4, C3, C4 and C5. 

This network to a greater or lesser degree feeds 
back the high frequency component of the input 
signal and in this manner the high frequency gain 
is reduced providing what is, in effect, a " bass 
boost " in the amplifier. 

With the switch Si in position 1 the capacitors 
are all wired in series and therefore there is mini- 
mum capacitance in circuit which means that the 
degree of treble feedback is low and so position 1 

is the position of minimum " bass boost ". 
In position 2 C3 is removed from the circuit and 

the combined capacitance of C4 and C5 is 400pF 
and in this condition a greater degree of high fre- 
quency feedback and so more " bass boost" is 
effectively given. 

When the switch is in position 3 only C5 (the 
2,000pF capacitor) is in circuit and this results in 
all the high and middle frequency signals being 
fed -back, and this results in a high degree of 
" bass boost ". 

The resistor R4 has an effect on the degree of 
bass boost and it may be found that the range of 
`control offered with the value given for R4 may be 
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inadequate and a suitable value will have tci be 
found by trial and error. In general, however, the 
value of R4 should not exceed lmf2 nor be less 
than 47kí2. 

The optimum load for the pentode is 5kí2 and 
this means that for a 311 loudspeaker the transfor- 

5,000 
mer ratio should be: =40:1. 

3 

Similarly for an 812 speaker the ratio will be 
25:1 and for a 1512 speaker 17:1 (nearest 
preferred value). 

Construction 

The initial stages of the construction follow 
that outlined for the basic circuit and Fig. 2 should 
be followed at this stage. When the circuit has 
been constructed to the basis of the basic amplifier 

M.C. denotes 
chassis connection 

63V 
supply 1\ 

Screened input 
lead from 

pick -up 

Báss V ut 
Volume 

VR2 
Treble 

it should be tested as such using the voltage test 
table outlined previously. Fig. 6 shows the wiring 
diagram for the complete unit. 

The first addition is that of VR1, VR2, R5, C2 
and C6. The input to this network should be 
brought in using screened cable but providing 
that all the wiring is kept as short as possible this 
is the only screened wire that will be required. The 
whole sub -unit is easy to construct and no further 
comment will be required here. 

The bass- selection switch wiring is carried out 
by mounting the components on the switch tags 
thus keeping the wiring direct. The switch and its 
associated circuitry should be mounted as far 
away as possible from the input to prevent insta- 
bility due to positive feed -back, and a useful pre- 
caution in this respect would be to screen the 
switch with a small metal plate. 

In conclusion, therefore the author would like 
to say that despite the simplicity of construction 
the amplifier is capable of some quite excellent 
results which may prove a surprise to those used 
to the results of more conventional circuitry. 
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END FED AERIALS 

THEORY AND PRACTICE 

AS the author has several acres available for 
aerials, it is natural that many end fed wires 
have been tried. This type of aerial is simple 

and can work effectively on several bands. It is 
hoped the details following will be of use 
especially to those who are awaiting their trans- 
mitting licences, and wondering what kind of aerial 
to erect. 

With an end fed aerial, the transmitter end is 
usually supported at the house. The line should be 
taken to the highest possible point, and is of such 
a length that the down -lead is at leash 2ft. from 
the walls for most of its descent, as in Fig. 1. In 
many cases the whole aerial can be a single, uncut 
wire. Its length is made up by the horizontal top, 
down -lead, and connection to the transmitter or 

tuner. That is, from A to B in 
Fig. 1. 

Only one other support is 
required, again as high as can 
be arranged. It may be possible 

to take a line to another building, or to a tree, or 
to a pole fitted vertically in a tree, or attached to a 
building. Or a 6ft. 4in. x 4in. or similar post may 
be set in the ground, and the pole may be bolted 
to this. 

If the line is run through a spare insulator 
attached to the top of the pole, it will be easy to 
raise or lower the aerial, or adjust its tension. 

Advantages of the end fed 
aerial may be summarised 
briefly -the same aerial may be 
used on all bands, the length is 
not critical, it is inexpensive - 
and often easily erected, and may provide 
some gain over a dipole, on the h.f. bands. 

Its main disadvantages are an increase in 
receiver static when conditions are poor, and its 
tendency to cause TV interference, especially 
when incorrectly coupled to the transmitter. With 
correct coupling, TVI should not be exceptionally 
troublesome. 

by F. G 
G30 

. Rayer 
GR 

Materials 
Hard drawn 14 gauge copper wire is generally 

used, and may be obtained in any suitable length. 
Enamelled wire is preferable, to reduce the surface 
losses eventually likely from oxidization of bare 
wire. Stranded 7/26 wire, with weatherproof 
covering is available in coils up to 100ft. The 7/26 
wire is cheaper and lighter than 14G, and no 
reduction in aerial efficiency was apparent when it 
was used. Necessary joints were made by twisting 
the wire together for about 2in., soldering, and 
painting with bitumen. 

One 3in. ribbed glass insulator can be used at 
each support point, or a pair, if available. The 
polythene line sold for aerial erection is ideal 
between insulators and supports, though any thin 
strong cord, for outdoor use, would be suitable. 

Cord N Aeria 

Ribbed insulators 

Pole or other support 

Tuner or 
transmitter 

Harmonic Working 
The lowest frequency at which the aerial is a 

+ -wave long is its fundamental frequency, and 
multiples of this frequency are harmonics. In 
Fig. 2, the aerial is a + -wave long for 40 metres. 
Current is nearly zero at each end, and reaches a 
maximum in the centre. Voltage is at a maximum 
at each end, and low in the centre. 

If the aerial were used for 20m. it would 
accommodate two ;- waves, as at B. If used on 
10m, the length would be four +- waves, as at C. 
The length of wire for a +-wave aerial may be 
found from the following, the result being in feet: 

ord c13 

Fig. 1: Typical end -fed aerial system. 

468 

Frequency in Mc/s. 

The lengths thus found are 
0.95 of a + -wave in free space, 
to allow for end effects. A. length 
near the centre of an amateur 
band is sufficiently accurate for 
the whole band. Suitable + -wave 
lengths are: 

I.8Mc!s band . 246ft 
3.5Mcs 128ft. 

7Mc s 664ft 
14Mc s ... 33ft. 

2 I M c s 22ft. 
IOMc s I6¡ -ft. 
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When the aerial is operated upon harmonics, 
end effects only apply to one f -wave. As a result, 
the aerial length is more nearly that of the number 
of 4 -waves in free space. For harmonic working, 
the length is easily calculated as follows: 

492 X (No. of 4 -waves - 0.05) 

Frequency in Mc /s 
As example, suppose an aerial is four f -waves 

at 21.2Mc /s. The length is: 
492 (4 - 0.05) 

-91.7ft. 
21.2 

Feed Impedance 

If the aerial is a f -wave long, or any multiple of 
f- waves, as in A, B or C, Fig. 2, high voltage but 
low current will be present at the end connected to 
the transmitter or tuner. The feed point (end) will 
thus be at high impedance. The actual impedance 
can easily be 1,00011, or higher. 

Should the aerial be only long enough to be a f -wave, as at A in Fig. 3, low voltages but high 
currents will be present at the transmitter end, 
which will thus be low impedance. In these 
circumstances, the feed point impedance may be 
5052 or even less. 

When the aerial is some intermediate length, 
such as at B in Fig. 3, its feed point impedance will 
also be some intermediate figure. The feed impe- 
dance will also be of some intermediate value when 
the aerial does not accommodate an exact number 
of f- waves, at some harmonic frequency, as at C 
in Fig. 3. 

It is thus apparent that provision must be made 
at the transmitter to operate into a wide range of 
impedances. This can be done by using a pi- output 
tank circuit, or an aerial tuner. The latter is often 
preferable, because it allows the whole aerial 
system to be tuned to resonance, and helps 
suppress TVI. 

Aerial Lengths 

Methods of calculating the length for funda- 
mental and harmonic use have been given. The 
length of the aerial will also help influence the 
gain (if any) which the end fed aerial will have 
over an ordinary } -wave dipole. 

Current 

I#w nped.nce -. 
(A) 4 wave aerial 

bterdledht 
rnpedance 

(C) 7/8 wave aerial 

Curren 

Current 

(B) Approx. 
343 wave aerial 

Fig. 3: Current in odd -length aerials 

August, 1964 

Current 

(A) 7Mcfs (40m) 
VOltage 

- urrent 

(B) 14Mc/s (20m) 

Current 

(C) 28Mcjs (10m) 

Fig. 2: Fundamental and harmonic operation, showing 
distribution of current and voltage. 

When the aerial is sufficiently long to accommo- 
date a number of f- waves, the strength of the 
signal radiated is increased in some directions. The 
power gain, for aerials of several f -wave lengths 
long, is approximately as follows: 

No. off -waves Gain in dB 

4 I.5 
6 2.3 
8 3.2 

10 4.2 
12 5 

As example, suppose the aerial is 138ft. long. 
This could be used as a f -wave on 160, and a 
f -wave on 80m. It would be two f -waves on 40. 
On 20m. it would be four 2- waves, with 1.5dB gain 
over a dipole. On 15m. it would be six 4- waves, 
with about 2.3dB gain, and on the 10m. band it 
would be eight f- waves, with a gain of just over 
3dB. 

When the aerial is fairly long, useful gain is 
obtained. It is generally found that the aerial is 
also a good radiator in other directions. For 
general purposes, lengths between about 90ft. and 
246ft. have all been found effective. The directivity 
and increased gain are most likely wanted on the 
14 and 21Mc /s bands, and suitable lengths for 
these are as follows: 

I4Mc /s Two f- waves, 68ft. Three f- waves, 
103ft. Four 4- waves, 138ft. Six f- waves, 207ft. 

21Mc /s Two 4- waves, 45 }ft. Three 4- waves, 68ft. 
Four f- waves, 91lft. Six 1-waves, I37ft. 

Some lengths will be a multiple of f -waves on 
several or all bands. For example, 138ft. is suitable 
for 3.5, 7, 14, 21 and 28Mc /s. In experiments 
between G3OGR and Capetown, reliable contact 
was maintained with an aerial six 4 -waves long, 
when attempts to cover this distance with a dipole 
had failed. When space is limited, 68ft. is useful 
for 7, 14, 21 and 28Mc /s bands. 

Intermediate, odd lengths can be worked success- 
fully provided the method of feeding the aerial is 
adjusted to suit. This is best done by using an 
aerial tuner. It is then not even necessary that the 
length is known, though this information can be 
useful. 
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Directivity 
When the aerial is about f -wave long at the 

working frequency, there is little directivity, 
though radiation is best at right angles to the wire. 
When the wire is two 4 -waves long, strongest radia- 
tion is at about 54 degrees to the aerial. For three 
4- waves, the best radiation is at about 44 degrees 
to the wire, and for four 4 -waves the angle is about 
36 degrees. The angle is about 28 degrees for six 
f- waves, and 17 to 18 degrees for eight 4- waves. 

It will be seen that radiation is more and more 
nearly in line with the wire, as the number of 
f -waves is increased. For example, the 138ft. 
aerial would have lobes at 54 degrees on 7Mc /s, 
36 degrees on 14Mc /s and 28 degrees on 21Mc /s. 

This increased radiation may be pictured as a 
cone extending away from the ends of the wire, 
and the angles given are for' radiation at approxi- 
mately horizontal levels. At angles above and 
below the horizontal, the radiation is more nearly 
in line with the wire, when plotted on a map. 

The aerial can thus give good coverage in 
directions other than those favoured by the angles 
of the four lobes in a horizontal plane. In 
addition, much of the low angle radiation obtained 
is extremely useful for long distance working. If 
it is wished to know bearings, these must be taken 
from a globe or great circle map. 

Fig. 4 shows a wire four 4 -waves long, with 
main and secondary radiation lobes. If the same 
wire were used on one -half the frequency, it would 
then be.two 4- waves, and the lobes for this are also 
shown. 

Aerial Feeding 

The down -lead is brought into the house by 
means of an insulator or tube, insulation being as 
good as possible. A detachable earthing clip, or 
earthing switch, may be fitted here. 

In some cases the aerial can be fed directly from 
the transmitter. if the transmitter has a pi- output 
circuit, such as that in Fig. 5, the aerial is taken to 
the tank coil at C2, as shown. C2 (usually a 2 -gang 
or 3 -gang 500pF capacitor) is fully closed, and the 
tank is tuned to resonance by Cl. 

Directional lobes 
of aerial 

two ÿ2 waves long 

Directional lobes 
of aerial 

four 1/2 waves long 

l 

Fig. 4: Directional lobes at 2 -waves and four f- waves. 

343 

H.T.+ 

Aerial 

Fig. S (above): Typical pi- output circuit. 

Fig. 6 (below): Tuner arrangement for end -fed aerials. I 
Transmitter 

Coaxial 
cable 

Resonance is indicated by a dip in anode 
current, as read on the meter. If the anode current 
is too low, C2 is opened slightly, and Cl re- tuned, 
this being repeated until the valve is drawing its 
expected anode current. 

If the aerial impedance is very high, C2 will 
have to be opened very much, and the voltages 
developed will be high. In these conditions, C2 
may spark over. If so. an aerial tuner is needed. In 
other cases, the setting of C2 for correct loading 
may make it impossible to tune the tank to 
resonance with Cl. An aerial tuner will also avoid 
this. 

When C2 is at a relatively low value. as it must 
he with a high impedance aerial, harmonics are 
more likely to reach the aerial itself, thus causing 
TVI. An aerial tuner will then also be of benefit. 

If TVI does not arise, and if the transmitter can 
he loaded properly by the aerial then the latter 
is directly connected, then Fig. 5 may be used. But 
if there is insufficient loading, sparking over, or 
other troubles, some kind of aerial tuner is 
required. 

Tuner 
Any ordinary aerial tuner will be suitable. A 

circuit is shown in Fig. 6, and may be easily 
constructed in a separate case. The coil L 1 is tuned 
to the operating frequency. For 3.5- 2ttMc /s, 26 
turns of 18s.w.g. wire, on a former 24in. in dia- 
meter and 5in. long (e.g., Eddystone 1090) will be 

-continued on page 378 

a 
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IN recent years the Q- Multiplier circuit has 
been widely used as a cheaper and more 
flexible method of varying selectivity than the 

crystal filter. 
Most Q- Multipliers are in the form of an " add - 

on" unit employing a single or double triode and 
have the advantage of requiring no modification to 
the circuit of the receiver with which they are used. 
On the other hand, they have the disadvantage 
that either room for them has to be found within 
the receiver cabinet or an entirely new unit has to 
be constructed. 

This article describes two extremely cheap Q- 
Multiplier units which can be formed by simple 
modification to an existing stage of any superhet 
receiver and which require an absolute minimum 
of additional components. Before discussing the 
new circuits, a word about "Q ", which is a 
aneasure of the . efficiency of a circuit or 
Component. 

Circuit Inefficiencies 
t' If the capacitor C, in the simple oscillatory 
circuit (Fig. 1) is charged, it will discharge through 
the coil L. In doing so, it will produce an e.m.f. 
which tends to charge the capacitor up again. This 
having occurred, the capacitor will discharge again 
and the whole cycle is repeated. 

i In theory this oscillation would go on ad 
'infinitum. In practice, of course, it soon dies away 

HT.- 
Rg. I (left): A simple oscillatory circuit. 

Rg. 2 (right): A simple oscillator. Energy for the anode 
circuit is fed back from the coupling coil L2 into the basic 
oscillatory circuit (LI and C) thereby maintaining 

continuous oscillation. 

due to inefficiencies in the coil and the capacitor 
and, more particularly, due to the resistance of the 
circuit. (This is analogous to the decay of a pendu- 
lum swing due to air resistance and friction in the 
bearings.) 

If the losses in the oscillatory circuit can be 
made good, the circuit can in fact be made to 
oscillate continuously. Thus a simple oscillator 
can be made up as in Fig. 2. A coupling coil from 
the anode of the valve being used to feed energy 
back into the oscillatory circuit. 

Similarly, if a tuned circuit is used in an ampli- 
fier it is also subject to losses affecting its perfor- 
mance. In theory, the circuit responds only to one 

1 
frequency determined by the formula f= 

27r LC 
In practice, due to inefficiencies, it allows frequen- 
cies either side of the theoretical one to pass 
through it, although to a lesser degree. The circuit 
has bandwidth (i.e. a band of frequencies which 
will pass through it) and its response may be 
shown graphically as in Fig. 3. 

Bandwidth 
Some degree of bandwidth in a receiver is, of 

course, essential since, owing to its information 
content, the received signal occupies a certain 
width of the r.f. spectrum. For reception of 
musical programmes a total bandwidth of 10kc /s 
might be regarded as essential. For speech only 
this could be much reduced and for c.w. 200c /s 
could well be adequate (or, indeed, essential if the 
desired signal was adjacent to unwanted powerful 
signals). 

Thus, assuming that most receivers have a fairly 
wide bandwidth suitable for reception of music, 
we see that this bandwidth can be reduced if 
necessary by increasing the efficiency of the tuned 
circuits of the receiver (Fig. 3). And we have also 
noted that the efficiency of a tuned circuit can be 
improved by feeding energy back into it, thereby 
increasing (or multiplying) its " Q " value. 

The simplest possible Q- multiplier can be 
formed, therefore, by connecting a small capacitor 
between anode and grid of one of the i.f. ampli- 
fier valves of a superhet receiver. Such a modified 
stage is shown in Fig. 4. Additional components 
are shown dotted. 
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MULTIPLIERS 
by P.R.LEWIS 

e Improving selectivity without a crystal filter 

The capacitor Cx provides feedback to the grid 
circuit and in practice can be formed by a short 
length of stiff wire soldered to the anode pin and 
bent over towards the grid pin of the valveholder. 
If not already present the gain control VR1 must 
be added to provide control over the stage gain 
and therefore over the Q multiplication. 

In this particular application the stage cannot 
be allowed to go into oscillation. (If this happens 
it is because the feedback is cancelling out all 
losses, the Q is infinite, the bandwidth nil and the 
circuit is useless as an amplifier.) 

Improving Stability 
In practice, therefore, it is desirable to adjust 

the feedback so that the circuit only just goes into 
oscillation when VR1 is at the top of its track. It 
will be found necessary to keep the gain control 
turned well down until the required station has 
been accurately tuned. The gain control is then 
turned up to a point just below oscillation when 
the effective Q is as high as can be obtained with 
this simple circuit. 

As gain is increased, music or speech will sound 
" boxy ", indicating a narrowing bandwidth and 
adjacent interference will be much reduced. The 
margin between high Q and oscillation with this 
basic circuit is very fine, however, and its uses are 
therefore limited. 

A more stable configuration is shown in Fig. 5, 
just a few extra components being necessary to 
improve the performance enormously. The main 
change is that by substituting two series capacitors 
for the original capacitor in the second i.f.t. anode 
coil, and earthing their centre point, it is possible 

465 470 
kc /s 

Frequency 
kc/s 

Fig. 3: Theoretical response of a circuit tuned to 465 kc,'s 

only. The dotted lines show the improvement which might 
result if the Q of the circuit is increased. 

tFT.1 

33kí 

- 

Frequency 
changer 

CtyF 

lkono 

0.05pF 

H.T. - 
A.V.C., 

Fig. 4: A simple Q- muliplier circuit, using capacitor 
feedback between output and input tuned circuits, and 
incorporated in a typical i.f. stage using an EF93 or 
similar variable -p. pentode. Additional components are 

shown dotted. For value of Cx, see text. 

to feed back to the grid circuit only a proportion 
of the signal developed across the anode circuit. 

This, together with the introduction of a radio 
frequency choke, makes for much better control. 
The feedback capacitor Cx is nominally SpF but 
should be adjusted as before until the circuit just 
goes into oscillation at the top end of VR1. 

Note that it is desirable to disconnect the a.g.c. 
line and use a straight r.f. valve (EF95) instead of 
the original variable At valve, although this latter 
is not absolutely necessary. 

Fine Tuning Control 
An interesting innovation is the tuning capacitor 

VC1, which may be fitted if there is room on the 
chassis. This enables the frequency of the tuned 
circuit to be varied by ±5kc /s from the nominal 
465kc /s, thereby permitting investigation of the 
passband of the receiver without altering the main 
tuning control. 

This method is considered to be a more effective 
method of fine tuning than the more normal band - 
speed control. The receiver may be tuned over an 
amateur band with VR1 turned down and the 
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position of and interference 
between various stations noted. 
VR1 can then be turned up to 
isolate one transmission and, by 
tuning back over the band with 
VC1, previously heard trans- 
missions may be picked out in 
isolation. If VC1 is fitted the 
lead from it to the anode pin 
should be screened. 

When this type of modification 
is made to the i.f.t. the core will 
need to be accurately realigned. L 65 kc/s 
A weak but steady transmission 
should be tuned in with VR1 
turned well down. The core 
should be adjusted for maximum 
signal and then VR1 gradually 
turned up, adjusting the core all 
the time. The most important 
thing to check whilst doing this 
is that the original transmission 
is retained since, with the 
increasing Q multiplication, it is 
very easy to move on to another 
transmission. 

Finally, Fig. 6 illustrates 
another type of feedback 
arrangement in which alterations 
are made to the input circuit of 
the. stage. Once again a.g.c. is 
disconnected from the stage and 
a straight r.f. valve used. 

This type of amplifier provides 
system (i.e. the margin between 
oscillation is not so critical as in the other circuits. disadvantage being that the stage gain is less than 
Once VR1 has been set to its highest possible unity. The circuit is thus best incorporated into 
position the circuit is not likely to go into oscilla- a multi -stage receiver, in which case the modified 
tion spontaneously). stage should be the earliest possible one after the 

front end. 

- 1.F.T.1 

Frequency 
changer 

R1 
56kfl 

T 

vc1 
5- 5OpF 

C2 
1}rF 2FmH 

T-*-= --I.F.T.2- --- 
C3 

140pF 

C4 - -465 'co's- -- 
100pF 310pF 

EF95 
LF. amplifier 

C5 
o1}iF VR1 

k5f1 

HT.- 

Fig. 6: An i.f. stage modified to form a high stabili y low gain Q- multiplier 
unit. The stage is operated as a cathode follower and a portion of the 

output is fed back via VRI to the inpu tuned circuit. 

a very stable " Q multiplications of over 159 are obtainable 
high Q and (i.e. the Q of the stage may be 15,000), the only 

100pF 
C3 14opF .- ------- 

1kÁ 
- - - - --- 

H.T.+ 

310pF 

v>r1 

IFT.1 J 

To 
next 

,stage 

5 -50 LF.T2 

Frequency 
changer 

VR1 
50 
k11 

H.T - 

Fig. Ss An i.f. stage modified to form a Q- multiplier unit, feedback being 
by capacitor Cx from output to input tuned circuits. Values of VCI, C3 

- and C4 are calculated on the assumption that the original i.f.t. capacitor 
was 100pF. If VC1 is not fitted, C3 and C4 should both be 200pF. 

Mechanical Construction 

It should he borne in mind 
that in both the circuits of Figs. 
5 and 6 the object is to achieve 
a carefully controlled feedback 
of energy. Therefore precau- 
tions must be taken to prevent 
unwanted feedback. 

The two series capacitors 
replacing the original i.f.t. 
capacitor must be situated in the 
can. The tuning capacitor should 
be screened if possible and, as 
mentioned in Fig. 5, the lead 
from VC1 to anode should be 
shielded. 

In Fig. 6 the leads from the 
centre point of the capacitors C3 
and C4 to VCI, from VCI to 
VR1 and from VR1 to the valve 
cathode pin should all be 
screened, as should the input 
lead to the grid. VR1 itself 
should be shielded or, if in metal 
case, the case back should be 
earthed. 
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Electronic VIBRATO 
PRODUCING THE TRUE MUSICAL EFFECT 

FOR ELECTRICAL INSTRUMENTS 

BY J. HOLDEN 

MANY of us who enjoy the fascinating pastime 
of electronic music have many times wished 
for a simple device that would produce a 

true vibrato and not, as is so often found in pub- 
lished circuits, amplitude modulated tremolo 
which is to say the least disappointing. 

It is well known that the most successful vibrato 
to date is the Hammond Line Vibrato, which, of 
course, is used on the Hammond organs, and is 
accepted by most organists to be the most out- 
standing feature of these instruments. In fact, 
records made on the old organs which had ampli- 
tude modulated tremulants sound " thin " and 
artificial 

The Line Vibrato consists of a complicated 
electronic circuit comprising many chokes and a 
large number of capacitors, also a high -precision 
scanner which would be practically impossible to 
duplicate without special tools. 

The following circuit effectively does the same 
job as the above, but only requires the ordinary 
parts that are found in most junk boxes. It consists 
of an inter -valve transformer with centre -tapped 
secondary, ratio approximately 1:3 primary to 
secondary-Fig. 1(a). 

The centre tap of the ,secondary in conjunction 
with a 50k11 resistor is the output to main ampli- 
fier, and should be followed with not less than a 
potentiometer of lmfl. One side of the secondary 
is connected to earth through a 500kí2 resistor. 

The other side of the secondary is connected to 
earth through a variable capacitor of approx. 
0.001µF; this is made up of two sections of a 
tuning gang of 500pF per section, the two sections 
being connected in parallel. 

This variable capacitor is driven by a small 
electric motor at approximately 5 -7 revs. per 
second; this causes the signal to be effective across 
firstly one half of secondary, and then as the gang 
attains its maximum capacitance the signal is 
effective across the section connected to this 
capacitor. 

Now it will be seen from the above, without 
going into the matter too technically, that we have 
obtained a phase change which at its maximum is 
nearly 180 °. A change in phase is heard by the 
listener as a change in frequency so long as the 
phase is constantly changing. 

The idea of phase change vibrato is not new and 
various devices have been published, but all have 
used valve methods of changing the phase which 
always results in a " thumping " sound being 
added to the original signal; all the above devices 
are fitted with filters to remove this " thump". but 
in doing so the signal has to be very much attenu- 
ated at the lower end with the result that the final 
sound is poor. 

The system we are discussing requires no filters 

whatsoever and the frequency range is entirely 
dependent on the quality of the transformer. It 
must be stated at this point that the same effect of 
phase change can be obtained by replacing the 
fixed 500kfl resistor with one of the neW light 
sensitive variable resistances, such as ORP60 
cadmium sulphide cell. In this case the variable 
capacitor is replaced by a fixed capacitor of 
0.001/IT-Fig. 1(b). 

The change of resistance is brought about by 
cutting off and on the light from a small dial bulb 
placed in front of the sensitive portion of the 
ORP60. This can be done by a piece of suitably 
shaped card rotated by a small motor. 

Input 
from 

organ 

(B) 
O001 
}iF 

Output 

c kc 

ORPEO 

Interrupted 
light ray 

Fig. I (a) and (b): The two versions of the circuit required 
for producing a true vibrato effect. 

Both methods have been tried out for long 
periods with complete success and no fault has 
been found whatsoever, both on the writer's own 
home -made organ and a commercial model, viz., 
Polychord. 

The variable capacitor used is the type fitted to 
most all -dry portables, but must be of construc- 
tion that will allow the vanes to complete the full 
circle; the small piece of paxolin which is fitted to 
the ends of the vanes has to be carefully removed. 
Do try not to distort either the moving or fixed 
vanes. 
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Cabiqel 
A!".' 

° M finishing renovating repairing r 
by M.A.QUALES i 

EVERY home constructor must have suffered 
the frustration of seeing his laboriously built 
equipment disparaged because -in the words 

of the critic -it has " an amateur finish ". Useless 
to argue that you are getting umpteen distortion - 
less decibels if the distaff side has sniffed : " All 
those wires and things! " The only answer would 
seem to be a course on basic carpentry, followed 
by a study of polishing techniques. 

There is no need to be discouraged; nor is it 
necessary to take such drastic steps. The amount 
of carpentry that the radio enthusiast needs to 
undertake will be quite small. This is not the place 
to discuss it at any great length. For any reader 
who wishes to follow the subject further, a regular 
subscription to Practical Householder is to be 
recommended. We are more concerned, at this 
point, with the art of the "finishing touch ". 

Whether one is merely repairing the damage 
from a careless cigarette or polishing and finishing 
a complete set of equipment enclosures, there are 
some basic factors to consider. First, the method 
of work is determined by the material. 

WOOD CABINETS 

Most cabinet work is carried out in wood - 
which is rather like saying that every day is a 
weekday except Sunday! But there are many types 
of timber, and each type has its peculiarities. 
Moreover, the very many veneer and artificial 
finishes available at present give a bewildering 
choice to the constructor. Much depends on the 
required appearance of the piece of furniture we 
are building to house our electronic dreamchild. 

Colour 
The simple and obvious answer would seem to 

be a wood finish left in its natural colour -a trend 
that has had a recent renewal of life in furniture. 
But even this has its drawbacks. No timber remains 
indefinitely the same colour as when it is first cut. 
There is a gradual darkening with exposure to 
light, and as this is a chemical change, the type of 
finish that protects the wood will not prevent this 
natural tendency. 

Any finish will tend to darken the wood slightly; 
a point that must be remembered when matching 
pieces. Whilst it is possible to bleach, it is by no 

wood plastics 

means simple, either to carry out, or control. Far 
better to begin with a blonde wood, such as birch, 
in the first instance. 

If it is intended to paint or enamel a piece of 
timber, to obtain the necessary match or to provide 
a certain decorative effect, the softwoods are best 
choices. Fir plywood or knotty pine is a common 
choice. 

Preparation 
Whatever the material, the first essential is its 

preparation. Too often, a neglect of this important 
phase of the work can spoil a finished job, and 
there's no way of overcoming the fault except to 
strip down and start all over. 

Smoothing 
The first thing is to 'Mane and rub down the 

surface until it is smooth. Remember that the small 
groove or excrescence becomes alarmingly visible 
after the decorative finish is applied. This can be 
very noticeable if a high -gloss finish is used, and 
is the reason that some people advocate the use of 
solid core plywood instead of the cheaper veneer - 
cored types, which may have more of a tendency 
for face veneers to transfer surface ripples from 
the core veneers. 

If a plane is used for preliminary work, a very 
sharp iron and a smooth setting are required, so 
that by sighting along the bottom of the plane, 
only the merest whisker of iron protrudes. Finish- 
ing edges with a plane, especially the edges of 
some plywoods, can be difficult. 

A right -angle block sander can be made, as 
shown in Fig. 1, which takes away some of the 
anxiety. Two blocks of wood are fastened at right - 
angles by shelf brackets, so that a space sufficient 
to take a medium grade sandpaper is left between 
the upper edge of the vertical block and the lower 
face of the horizontal block. The latter is fixed to 
the bracket so that it overlaps an inch or so. 

The glass -paper is fastened as shown, and the 
device allows good edges to be rubbed down 
without the chipping and scarring that often results 
from inexpert use of a plane. 

When sandpapering. use a coarse grade. followed 
by a finer grade, clearing dust with a fine brush 
between sanding operations. (Grades of sandpaper 
vary according to coarseness of abrasive surface- 
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the lower the number, the finer the 
particles. Normal grade for this work 
would be No. 2 medium for preliminary 
work, finishing with 0 or 00). The softer 
the wood, the finer the paper. 

Rubbing down of plane surfaces 
should be done with the grain -usually 
along the length of a piece of timber. 
The easiest method of rubbing by hand 
is to wrap the glasspaper around a 
wooden block. Cork is an excellent base 
material for this work, having just that 
amount of "give " that helps toward a 
satiny finish. 

Power Tools 
Nowadays the handyman has a battery 

of powered tools at his disposal, and 
sandpapering can be less of a chore. But 
it should be stressed that some machines 
are quite unsuitable for delicate finishing. 

A rotary sander, for example, must operate for 
part of its travel across the grain of the wood, and 
this is not advisable for the kind of work we are 
considering. Where there are ridges, mouldings, 
etc., it is always better to fashion a block to fit the 
shape of the moulding and rub down patiently by 
hand. 

The importance of this rubbing down -and the 
next point to be mentioned -cannot be too 
strongly emphasised. A good finish will not be 
obtained unless the basic material is quite smooth. 
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Fig. 1: Rubbing block for sand -papering edges of timber. 
Note gap between blocks to permit easy replacement of 

glass- paper. 

Small Flaws 
If there are small flaws, cracks or crevices, these 

should be filled. Large holes can be stopped with 
a putty filler, or one of the water -mix powders on 
sale for plaster -filling, or with plastic wood. 

A point to note is that putty has a linseed oil 
base. The oil will soak into the wood as the putty 
dries out and the stopping shrinks. Similarly, the 
powder mixtures dry and shrink, and being softer 
than the basic material will tend to drag from the 
stopping when re- sanded, leaving a noticeable 
blemish. 

Best method of preparation is to impress the 
stopping firmly, leaving it proud of the main 
surface, allowing it to dry (the plaster -of -paris 
mixtures and the newer polymer preparations dry 
out very quickly -too quickly, as one finds when 
too much is mixed at one time!) After this, the 
protruding surface of the stopping is cut down to 
the level of the wood, and the whole surface sand- 
papered until no difference can be felt to the level. 

If the hole to be stopped is fairly big, or a 
crack deep, it may be necessary to make two or 
three stoppings, or the outer skin of the material 
used for the stopping hardens, preventing the 
softer inner core from drying out. 

This is similar to the filling carried out to even 
the roughness of hardwood finishes, preparatory 
to staining and polishing. Depending on the type 
of timber, and the direction of cut that gives it 
the characteristic grain, the amount of rubbing 

down that can be done will vary. Before taking 
this operation too far, it is necessary to decide on 
colouring and type of finish. 

Basic Methods 
There are three principal methods of finishing 

a hardwood surface: oil polishing, french polish- 
ing and wax polishing. Unless it is required to 
keep the natural colour of the wood, perhaps pro- 
tecting it with a clear varnish or a french polish 
alone, a stain will first be worked into the wood. 

It is often necessary to mach this colouring very 
carefully, and the choice of stain depends upon 
the wood, as well as the effect that is being striven 
after. Although there are three types of stain 
available (alcohol, water and oil- based) it is 
usually the last two which find most popular 
employment by the amateur. 

In general, oil stains do not penetrate the wood 
as readily as water stains.. On a hard, or close - 
grained wood, water stain may be quicker and 
easier to use, whereas on soft woods, such as pine 
or fir, oil stains may be easier to control for colour 
matching. 

Water stains are usually supplied as crystals, 
mixed as you require, but oil -based. or naptha- 
based stains are more often ready mixed. A cheap 
water stain can be made by dissolving crystals of 
potassium permanganate in water. 

Using a water stain requires patience. A little is 
applied at a time. until the shade you require has 
been achieved. Application tends to raise the grain 
of the wood, and it is often necessary to rub down 
again after it has been used. 

Oil stain is laid on fairly quickly with a well 
loaded brush, to cover the whole work, then sur- 
plus stain wiped off until the right shade is 
obtained. If the wood is porous, it will be 
necessary to wipe off fairly quickly to keep the 
tone even, especially on a surface of any 
appreciable area. 

Care must be taken when staining the end grain 
of a workpiece, as this is more porous, and will 
soak up the stain more quickly, resulting in a 
darker finish. 
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Grain Filling 
The next stage, after staining, is the filling of 

the grain, A patent filler can be used, and is per- 
haps a better method for small surfaces, but if a 
larger amount is required, a powder plaster filler 
can be mixed as required. The dampening agent 
for light -coloured surfaces could be linseed oil, 
or a stain of the same colour as the prepared 
surface. 

After staining, and before filling, the surface 
should be rubbed down with a fine glass -paper. 
The object of filling is to level off the ridge -like 
irregularities of the grain, and thus the filler should 
be applied with a pad of rough cloth across the 
grain. 

The usual method is to begin lightly, over a 
small area, working until the powder of the filler 
is used up, recharging the pad until the surface is 
covered, then going back over the surface in small 
sections with a circular movement. 

As the filler commences to dry, change to a dry 
pad and wipe all surplus powder from across the 
grain and at edges and in crevices. After the filler 
is completely hard- usually an overnight process, 
even for the quick -drying preparations -the 
surface can be wiped over with a pad moistened 
in linseed oil. 

This should be done lightly, so as to just form a 
seal on the surface, combining with the powder 
filler. Again, leave the work to dry, then rub 
down with a fine glass -paper, or a worn piece of 
O- grade, finally dusting to remove all loose 
particles of filler. 

Oil Polishing 
Oil polishing is simple to carry out, but it does ' 

tftke time. It is absolutely vital that the work be 
left undisturbed between rubbings. 

The oil used is raw linseed oil, and it is worked 
well into the wood by a soft cloth with a firm 
surface, varying the direction of movement of the 
pad as the surface is covered. Between polishings, 
the surface may be rubbed down with a soft brush 
to burnish it slightly. Heating the oil a little 
improves the penetration. 

The finish is attractively " deep ", without the 
high surface shine of a hard polish, and re- oiling 
every six months or so is all that is needed to 
maintain the work. 

French Polishing 
French polishing is a different proposition, and 

the beginner would be well advised to practice on 
spare pieces of timber before committing himself 
to the precious cabinet he has constructed. The 
work_ is. prepared in the same way as before, with 
the filling done after staining and the surface 
rubbed down with a fine -grade glass -paper. 

There are four kinds of French polish in general 
use, and different qualities of these polishes. The 
types are determined by the shellac used as a base, 
dissolved in methylated spirit. The preparations 

ready bottled are in the right proportions, but the 
professional prefers to mix his own. The following 
notes are intended only as a guide for the con- 
structor who wishes to experiment. 

Finishes 
Garnet polish has a rich, greenish -brown colour. 

It is normally used on dark woods, but may be 
employed to darken the colour of a piece - 
although this needs some experience to achieve 
both a quality finish and a colour match. Six 
ounces of garnet shellac dissolved in a pint of 
methylated spirit gives the correct proportion. 

Button polish is not quite so dark, having a 
golden -brown finish, suitable for meduim colour 
woods. It has a slightly cloudy appearance and is 
rather harder than the other types. Six ounces to 
one pint. 

Orange polish may be used on lightly stained or 
unstained woods, the latter method giving a pale 
yellow finish. Again, six ounces to a pint of spirit. 

White polish is almost colourless, and can be 
used on unstained woods, or where it is necessary 
to preserve the lightness of tone. Eight ounces of 
bleached shellac are dissolved in a pint of spirit. 

The four kinds may be mixed to give inter- 
mediate tones. The shellac should be put in a bottle 
containing the required amount of spirit, tightly 
corked, and left for several days to dissolve, with 
an occasional vigorous shaking to help things 
along. Because of its highly volatile nature, the 
usual precautions against fire must be taken and 
the bottle should always be tightly corked. 

It is a good idea to groove a cork as in Fig. 2, 
and substitute this for the stopper when working. 
This allows a better control of the amount being 
poured, and limits evaporation. A further precau- 
tion is to keep the work well away from any dust. 

If possible, work in a warm dry room, where 
there is likely to be no disturbance; and if it is 
possible to place the work in front of a window, 
the bringing -up of the surface can best be gauged. 

Fadding 
First step is " fadding " with a pear- shaped pad 

of wadding-unbleached--prepared by first soak- 
ing the wadding in the polish, allowing it to dry, 
then making it into the pad shape, pouring just 
enough polish on the pad to wet it, without setting 
up a drip, tapping off any surplus polish on a sheet 
of paper, then applying directly to the wood. 

Fadding seals the timber, giving a good founda- 
tion, and the pad should be worked evenly and 
quickly over the whole surface, with the grain at 
first, taking care to overlap the edges so as to 
prevent the building up of light- catching ridges at 
later stages of polishing. When the first rubbing 
has dried and hardened, it should be sanded -down 
with a grade -O glass -paper, then well dusted. 

This operation should be repeated several times, 
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TOP QUALITY -LOW COST / Li R Ci \AMATEUR RADIO EQUIPMENT 
ivvvvv-k 

BUILD YOUR SHORT WAVE STATION WITH CODAR -KITS. 

CR 66 COMMUNICATIONS 
RECEIVER 

THE FINEST 
SUPERHET 
KIT EVER 
OFFERED 

Hundreds of testimoni- 
als (can be seen at our 
offices) Drove this 
highly sensitive top 
quality receiver to be 
the finest value ever offered. No technical knowledge or equip- 
ment is required. Assembled Coil Unit and I.F. Transformers are 
factory aligned. Frequency range 540 Kcls to 30 Mc :s in 4 
bandswitched ranges. Separate Electrical Bandspread. Regenera- 
tive I.F. stage for maximum gain and B.F.O. Panel aerial trimmer, 
AVC, Standby, Speaker switches. 3 watts output or 2 -3 ohm 
external speaker. Valve line -up: ECH8I F.BF89 FCC31, EL84, 
EZ80, EM84. Tuning Indicator. Modern styling in Silver Grey 
Cabinet 16 x 6} x 8; in. 

Complete Kit, 17 -page Instruction Manual E19. 2.6 
Ready Built E21.12,6 

"S" Meter Model Kit E21. 2.6 
Ready Built E23.15.0 

Carriage on all models 6e-. H.P. Terms available on request. 

* P.R. 30 R.F. PRESELECTOR * 
Frequency range 1.5 -30 Mc s. Substantially improves the perform- 

ance of any superhet receiver. 
G4HZ writes . I am 
delighted with it, it improves my 
Eddystone 640 in all respects. 
The difference with the Pre - 
selector is fantastic, a weak 
signal on 15 metres about 52 
changed to 58. On the L.F. 
Bands, unwanted noise and 
mush is cut out. 
G3RIA writes . .. The results 
in coniunctlon with my Eddy- 
stone 888 are amazing. Signals are twice as strong with much 
higher signal, noise ratio. A first -class product well worth the money. 
The P.R.30 uses EF183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
selector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smara styling in grey and 
black. Complete, READY BUILT, with all plugs, cable. 
Now available in two models. 
P.R. 30 for external power supplies 180 -250 volts H.T., 6.3 volts 
3 amp. L.T. (obtainable from receiver). £4.17.6 Carr. 3'6 
P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 volts up to 25 mA and 6.3 volts 

I amp. for other accessories. £7.2.0 Carr. 2/6 

CODAR -KIT CR 45 MAINS T.R.F. SHORT WAVE RECEIVER 
World -wide short wave reception, North -South America, India, Russia, Far East, Australia, 

amateurs, shipping, etc. 
* Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 2/3 ohm speaker. 

e tt+e'. . -l. * Valve line -up: ECC81 /EL84/EZ80. * Front Panel silver and Black, control knobs Grey. * Provision for panel phone jack. 
Superb modern styling and Top quality components throughout. Complete CR 45 CODAR -KIT, with valves £7 y.0 
and 3 Coils, 10 -28, 25 -75, 60 -176 metres. Instruction Manual I I pages, less Cabinet 

o 
Carr. 4/6 

CR 45 Cabinet Silver Grey 12 x 5} x 7in. with sliding door for easy coil changing and detachable louvred rear panel 2Q %6 Instruction Manual only 4t- post free. Extra coils 419 each. * CAN BE SUPPLIED READY BUILT PRICE ON REQUEST. 

* IT'S HERE! CODAR A.T.5 12 WATT 2 BAND MINIATURE 
TRANSMITTER 

"THE tiny TX with the BIG voice" 
The CODAR A.T.5 is the newest, most compact Tx for fixed or mobile use on 
160 80 metres. 
CHECK THESE OUTSTANDING FEATURES - 
High stability new type calibrated V.F.O. 1.8 -2.0 Mc /s and 3.5 -3.8 Mc/s (up to 
4 Mc /s export). 
Low loss air -spaced CODAR -Coil Pi -net output. 
P.A. Plate current meter, plus neon indicator. 
Plate /screen modulation. AM /CW switch and panel key jack. 
Plug changeover for 6 or 12 volt heater supply. 
Small and smart for XYL appeal. Grey cabinet only 8 4in. wide, 5in. deep, 4in, high. 
Base area is less than this page? Front panel Black and Satin silver, grey and 
chrome control knobs. 
Complete, Ready Built, Delivery July 

Matching power supply unit for 200 -250 volts A.C. with Standby /Net/Transmit and aerial changeover 
switching, stabilised V F.O. supply, neon standby /transmit indicator. 
12 volt mobile power supply available shortly. 

£16.10.0 Carr. 4'. 

£0.0.0 Carr. St- 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS. CLEAR PICTORIAL 
DIAGRAMS Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- 
SON, DE NCO, ELECTRONIQUES, THORN, A.E.I. etc. ... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d in stamps brings illustrated leaflets 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGQ 
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STEP BY STEP 

BUILD 
YOUR OWN 
RADIO! 

Enthusiasts everywhere are discovering the Radionic 
approach to radio building -and finding it an ideal ins- 
tructional medium. A vast variety of radio and electronic 
circuits can be built and rebuilt even by novices with this 
exciting new system. With Radionic, you build and learn 
at the same time. Colour -coded components and brass 
connecting strip are simply bolted to a transparent panel... 
there's no soldering whatever. Battery operated; no danger. 
Well tried circuits and new instruction sheets enable 
complicated transistor sets to be built with ease. Brilliant 
results. Already adopted by numerous Universities, 
Technical Colleges and schools; selected by the Council of 
Industrial Design; Featured in Radio and T.V. Broadcasts. 
Radionic -the modern approach to radio building. 

ORADIONIC 
Radionic Products Limited, Stephenson Way, 

Three Bridges, Crawley, Sussex. Tel: Crawley 28700 

August, 1964 

Designed for the electronics age .. . 

PRIMAX and PRIMAXA solder guns 

S 
P 
O 
T 

G 
H 
T 

S 

O 
L 
D 
E 

R 

G 
U 
N 
S 

PRIMAX 
so W SPOTLIGHT 

86/8d es 

PRIMAXA 
IW W SPOTLIGHT 

112/8d.,. 

Distributed by S. KEMPNER LTD. 
29 PADDINGTON ST., LONDON, W.I. Tel: HUNter 0755 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 
NEW TESTED AND GUARANTEED 

FOR THREE MONTHS VALVES 
1c1 
102 
1C3 
1 }'1 
Its 
1FD1 
1FD9 
1P1 
1P10 
1P11 
151 
185 
1T4 
1125 
3Q4 
384 
34'4 
5Y3GT 
5Z4G 
6AK6 
SAIS 
HAMS 
HATS 
613A3 

5/8 
7/8 
7/8 
7/8 
2/- 
7/8 
5/8 
7/6 
6/8 
8/- 
5/9 
8/g 
2/- 
6/8 
5/8 
5/6 
8/- 
6/8 
8/8 
5/8 
4/- 
4/- 
5/- 
5/- 

6HE6 7/- 
6BH6 5/8 
61328 6/8 
6BR7 818 
6BW6 6I8 
6HW7 7/- 
614.1 9/- 
6F12 41- 
. ó11611T 2/- 
6K7G 5/8 
óK80 61- 
4Q70 5/6 
6SL7GT 8/- 
68N7GT 7/8 
6V6G 7/8 
6X4 4.l- 
61(50 519 
7Y4 6/. 
8143 4/. 
nD7 9/8 
i2AD6 7/6 
12Á118 10 /- 
12ÁT7 4/- 

12AU7 6/9 
12AX7 6/9 
12BE6 4/8 
120117 10 /8 
12K8OT111- 
12Q7GT 7/6 
7YSN7 918 
1ßAó 9/- 
19ÁQ6 9/8 
25L6GT 5/- 
30121 7/6 
3011 7/8 
35L6GT 7/8 
35W4 8/8 
35Z40T 8/- 
5763 7/8 
411 8/- 
DAF91 6/8 
DAF98 7/8 
DF91 2/- 
131,96 7/8 
DH76 7/6 
DH77 5/. 
D1142 6/5 

D11150 
DK9I 
DK96 
D1.92 
DL94 
I1L96 
Eß91 
EBC'41 
EBF80 
ECC81 
ECl'.82 
ECC83 
ECC84 
ECM 
ECF80 
EC F82 
ECH42 
E121181 
ECL80 
ECL82 
EF41 
EF80 
EF88 
EE91 

10 /- 
5/8 
7/8 
5/8 
8/- 
718 
4/- 
7/6 
6/8 
4/- vi 
8/9 
8/8 
7/8 
8/8 
7/8 
9/- 

10 /- 
8/6 
7/6 
9/. 
e/- 
9/. 
4/- 

EF92 
EL41 
EL84 
EB185 
EY 4.l 
F.Y81 
EF86 
EZ40 
EZriO 
EZ81 
OVES 
HT38C 
KT6g 
N17 
N18 
N19 
1709 
P12('84 
PCF80 
PCF82 
PCL82 
PCL94 
PL81 
P1,62 

5/6 
9/6 
7/- 

10 /- 
7/8 

301- 
4/9 
5/6 
8/- 
6/9 
9/8 
8/- 

13/8 
6/6 
618 
6/- 
71- 
718 
716 
716 
8/9 
9/9 
9/6 
7/- 

PL83 
PY33 
PY81 
PY82 
PY'83 
1119 
81A1 
TT15 
U52 
U7ß 

12782 
UBC41 
UC1142 
UF4L 
UL41 
UY41 
W17 
W76 
W142 
X17 
X142 
1150 
Z77 
ZD17 

7/- 
8/8 
8/9 
7/8 
718 
g/ß 
918 

27 /8 
7/8 
718 

7/- 
8/8 
8/8 
8/8 
8/8 
7/8 
2/- 
4/6 
8/6 
5/8 
9/- 
9/- 
4/- 
5/8 

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE 
FREE WITH EVERY PURCHASE 

High Stability Resistors 1W 5"0 5014 to 1M, 9d. Midget Ceramics 500 v., 9d. 
Coas. Super Quality lin., 8d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Rests. 
250 v. 800 mA .lin. s 1 in 8/8. Contact Cooled 250 v. 50 mA, 8/8. 85 mA. 8/6, 
NEW TRANSISTORS BY MULLARD. OC19, 0026. 0068, 25/ -; 0C44. 0043, 
5/ -; 0070, 6 / -; 0071, 5 / -; 0072, 0 / -; OC72 Matched pair, 12 / -; 0074. 01276 
01278. 7/8; 0081,13/-; 0081 Matched pair, 12 / -; 00170, 012171. 7/8. 

VALVES MATCHED IN PAIRS 
ELM. 27/6, EL84, 15/ -, N709, 16/ -, 6V60, 15/ -, HBWS. 14/- per pair. rush- 
Pull O.P. Transformer for above 3/150, 1418. P. 5 P. 5 /6. 12in. P.M. Speakers 
311, 24/8. Baker's "Selhurst" 12in. 1514 15W Stalwart, 86.6,0. Ilia Stereo 
Model, 27,7,0. 

SETS OF VALVES 
1)1{91, DF91, DAF91, DL92 or 131,94 17/8 ECH42, EF41, EB1 41, 
DK96, D596, DA1.96, DL96 29/8 EL41, EZ40 37/6 
6K8, 6K7, 6Q7, 6V6, 5Z4 or 91150 19/8 ECH42, EF41, EBC41, 
1E5, 1T4, 185, 384 or 3V4 17 /6 ÚL41, UY41 M. 

Postage and packing Bd. Over £1 poet free. C.O.D. 4/-. 
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building up the base of protective polish. The 
spirit dries out in a few minutes. 

Next step is to oil the pad with either a white 
mineral oil for light pieces or boiled linseed oil 
for darker wood. Only a small amount of oil is 
applied to the work surface to act as a lubricant, 
while the polish is used to dampen the pad as 
before. 

As the pad becomes dry, recharge with oil, work- 
ing always with small amounts, and covering the 
whole surface with a sweeping figure -of -eight 
movement, and the edges with small, regular 
circles or loops, so that the whole work is covered 
evenly. Fig. 2 a and b. 

When this operation is concluded, view the sur- 
face toward the light to make sure that no irregu- 
larities remain. Then leave to harden and rub 

(a) 0 11 
M1,11111111141 
WM11111011111 

000000001/00000 
(b) 

(c) 

Fig. 2: Rubbing movements for polishing: (a) fadding; 
(b) loop pattern to cover whole surface, used in latter stages 
of fadding and first stages of rubbing -the small outer 
loops carry the polish right to the edge; (c) broad, light 
sweeps in last stages of rubbing, gradually straightening 

as the polish becomes harder. 
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down with 00 grade glass -paper, carefully remov- 
ing all dust with a soft brush. 

Bodying 
After oiling, " bodying " is carried out; this is a 

build -up of several layers of polish, and again, oil 
is used to lubricate the rubber, which is made of 
a piece of white linen over a pad of unbleached 
cotton wool. 

First stage of the bodying is a straight back- 
wards and forwards movement of the rubber, lift- 
ing it cleanly at the ends so as not to scrape the 
edges, and using a very light touch. As the surface 
begins to gleam, recharge the rubber and change 
the directional movements, using long sweeping 
loops. Fig. 2c. 

Do this several times, after each operation 
leaving the work to harden for 24 hours between 
rubbings. 

Spiriting -off 
The final process is "spiriting -off " with a 

rubber half -charged with methylated spirit and 
half with polish. This rubber is taken over the 
surface in a series of oval movements which 
graduate to straight strokes as in Fig. 2c. 

Reduce the polish content with each application, 
until the last rub is made with a rubber completely 
charged with methylated spirit only (but take note: 
very lightly charged). 

This burnishes the surface, which can be rubbed 
over afterwards with a soft cloth, dusted with 
Vienna chalk. 

Wax Polishing 
Wax polishing is comparatively simple. A polish 

can be bought ready -made, or prepared from a 
mixture of beeswax and turpentine. Dissolve 4oz. 
beeswax in Z pint turpentine, cutting the wax into 
thin slivers and allowing the mixture to stand until 
the beeswax dissolves. 

The process is accelerated by heat, but çare 
must be taken not to ignite the polish. Colouring 
is adjusted by adding dry powder colour to the 
turpentine before the wax is shredded into it, then 
decanting the turps into another container through 
a fine mesh cloth strainer. 

The polish can be applied quite vigorously, and 
as many times as required, until a gleaming 
surface is obtained. 

RENOVATING WOOD CABINETS 

This is all very fine for the new piece -that 
virgin cabinet with the flawless surface -but more 
often we are concerned with " touching-up" 
operations, and here there may be several short- 
cuts. 

Various scratch removers, stains and retouching- 
polishes are available, and sticks of shellac are 
readily obtainable. A rubbing compound is a use- 
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fu1 finishing aid. Minor scratches, which result in 
a " tired " look, can be quickly polished out with 
a rubbing compound used on a gloss finish. For 
the satin finish, or dull sheen look, a pumice and 
oil is more suitable, or even fine steel wool. 

Deep Scratches 
Deeper scratches require individual treatment. If 

the chipping or scratching lies deeper than the 
polish, burning in or French polishing will be 
needed. First, the damaged area must be cleaned 
up, any loose chips or splinters removed, and the 
rough edges stained for a colour match. 

Then, the application of a shellac stick, with a 
little heat applied from an alcohol lamp or heated 
palette knife is employed to fill the depression, 
finally smoothing out the protruding shellac, 
rubbing down and polishing as described before. 

Shallow Scratches 

If the mark is wide but shallow, it may he 
preferable to French polish with white shellac, 
rubbing the shellac and spirit mixture with a fairly 
well damped pad into the depression, 'gradually 
building up the level until it matches the surround- 
ing surface, then spreading the polishing area to 
obtain an even finish. 

This requires a little practice, but can give 
excellent results. Even bad -looking burns can be 
camouflaged by this method -but it should be 
remembered that burnt or charred wood must be 
scraped away before the polishing begins, or it 
will leave an eventual discoloration. 

Stains 
Water or beverage stains -those annoying rings 

that remain after the party has broken up-are 
often quite shallow, and will succumb to judicious 
rubbing with steel wool or pumice. If stubborn, 
the stain may be treated with a pad lightly damped 
with ammonia, brushed lightly over the affected 
area. Lacquer finishes require a touch of lacquer 
thinners, but great care must be taken not to , 

remove the actual polish, or the end result will be 
a complete polishing job. 

It is extremely difficult to " patch " this kind 
of work, and a careless rub may mean completely 
removing the finish and starting again 'if you will 
pardon the pun -from scratch! 

PLASTIC CABINETS 

Plastic cabinets require a different treatment. 
Scratches are often quite easy to deal with. The 
colour of the material is the same all through, so 
that removing scratches is usually a matter of 
polishing them out with a flatting paste and metal 
polish. 

To minimise the effect of the slight depression 
that ir- noticeable on a flat surface where a small 

August, 1964 

Self tapping 
screw 

Split P.V.C. 
sleeve 

Pillar with 
threaded 

hole 

Fig. 3: Method of overcoming worn threads in plastic 
cabinets and mountings. 

area has been polished, simply extend the polished 
area. Quite deep scratches can be dealt with this 
way, needing only the application of metal polish, 
elbow grease and a modicum of patience. 

Methylated spirit is a useful cleaning medium 
for soiled plastic cabinets. The dull smear that it 
leaves as it evaporates is easily polished away with 
a dry cloth. But care must be taken, when using 
methylated spirit, or even warm water and house- 
hold detergent, which can be effective, if messy; 
the danger is that painted or leaf -painted lettering 
will rub off. 

It may be necessary to mask the area of letter- 
ing, cleaning the main body of the work, then 
treating the small spaces around the lettering indi- 
vidually with a rag around an orange- stick, or 
even a fine paint- brush. 

Dust 
A film of dust rapidly builds up on plastic 

surfaces left unattended. Much is due to electro- 
static attraction. A good cure is a rub over with an 
anti -static preparation, or a wipe with a record - 
cleaning cloth -several of which can be obtained 
on the open market. 

Never use a dirty cloth for polishing wood or 
plastic, and always keep the cloth in a paper or 
plastic bag when not in use. 

Deep Scratches 
Particular problems are deeper scratches, broken 

knobs, and dirt in ridges and milled edges. The 
latter problem is again a matter of patient cleaning 
-this time with soapy water and a soft nail- brush, 
scrubbed across the ribs of a speaker louvre or the 
milled edge of a knob, toward the open end. 

Take care that the fabric behind a speaker louvre 
does not get discoloured or stretched -it is often 

-continued on page 378 
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LASICY$ 
RADIO 

The SKYROVER 
Controls: Waveband Selector. 
Volume Control with on /off 
Switch. Tuning Control. In 
plastic cabinet, size 10 x 64 x 38 
in. with metal trim and carry- 
ing handle. 
Can now be £8.19.6 P_& P. 
built for 
II.P. 'Term.: 20/- deposit 
and II ninth.. al 16/6. 

The SKYROVER 

PRACTICAL WIRELESS 355 

Offer the Finest Value to 
HOME CONSTRUCTORS 
We consider our construction parcels to be the finest value on the home construc- 
tor market. If on receipt you feel not competent to build the set, you may return 
it as received within 7 days, when the sum paid will be refunded less postage. 

SAVE £2! 
HUGE PURCHASE OF 

ENABLES USR 

TO MAKE TH SNENTS 

THE SKYROVER & Skyrover De luxe 
GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from lour 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE covers the 
full Medium Waveband and Short Waveband 31 -94 M. 
and also 4 separate switched band -spread ranges. 13M 
16M, 19M and 25M, with Band Spread Tuning for accur- 
ate Station Selection. The coil pack and tuning heart 
is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under 
three hours from our easy to follow, stage by stage 
instructions. 
SPECIFICATION: 
f uperhet, 470 Kc /s. All Mullard Transistors and Diode. 
Uses 4 -U2 batteries. Sin. Ceramic Magnet Y.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 
500 MW Output. Telescopic Aerial &Ferrite Rod Aerial 
WAVEBAND COVERAGE: 180 -576M; 31 -94M and 
Band Spread on 13.56.19 and 25 metre Bands. 

DE LUXE 
Tone Control Circuit is incorporated, with separate 
Tone Control in addition to Volume Control, Tuning 
Control and Waveband Selector. In a wood cabinet 
size 11; x 6; x 31.n., covered with a washable material 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can now be built for 
P. & P. 5/ -. 
H.P. Terms: 25/- deposit and II ninths. nths. at 20/ -. 
Data for each receiver 2/6 extra. Refunded if you pur- 
chase the parcel. Four U2 batteries 3/4 extra. 
All Components Available Separately. 

110.19.6 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical Wireless In 
the Jan. '64 issue. Lasky's are now able to offer the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0- 2.5-25 -50-250 -500 at 
20,000 il/V. A.C. volts: 0- 25 -50- 250 -500 at 1,000 O /V. D.C. current: 
0- 50µA, 0-2.5- 50-250 mA. Resistance: 0- 2,0000. 0-200k a, 0-20M 0. 
Basic movement: 40µA f.s.d. moving coil. With universal shunt 
full scale deflection current is 50µA. Size /finish: Black plastic 
case, 3I x 51 x 111n. Controls: 12 position range switch; separate 
slide switch for A.C. volts -D.C. ohms; ohms zero adjustment 
pot, meter; meter zero. External connections: Two 4mm. soc- 
kets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parts and full construction 
details. 
Data and circuit available separately 2/6 refunded if all parts 
Nought. Pair M Batteries. 2/5 extra. 

LASKYv 
P. & P. H.P. Terms: 21/- deposit 

'S PRICE 15.19.6 5/- an,l 5 months nt 21/ . 

Ready Built BOY'S TRANSISTOR RADIO 
2 transistor ket radio, In attractive plastic case. Size only lin. x 

onipappeih 21ín. x lin. Fitted with 21in. loudspeaker. Socket for personal earpiece 
i and telescopic aerial. Works from single PP3 type battery. Fully tunable 

over full medium waveband. Supplied complete with earpiece, telescopic 
aerial, carrying purse and 9-volt battery. Ideal Birthday present. 
LASKY'S PRICE 42/- POST FREE. 
6 transistor pocket radio fully built in plastic case, 4ín. x 281n. x 11n. 
with 21in. speaker. Uses single PP3 type battery. Supplied complete with 
personal earpiece and leather case. Tunable over full medium waveband. 

LASKY'S PRICE 69/6 POST FREE 
TAPE SPLICER OFFER! By famous manufacturer. All metal nickel plated construc- 
tion with separate razor blade- securely clamps tape while splicing. Listed at 18/6. 
LASKY'S PRICE 14/6 POST FREE. 

E.M.I. 4-SPEED RECORD PLAYER 
New, unused and individually boxed fitted with lightweight 
pick -up with ACOS G.P. 73 /2stereo cartridge: Cabinet space 
required 131 x 121 x 411n. A gin. metal turntable is fitted. 
For use on 200/250 volt A.C. Mains, with Auto -stop. The 
stereo cartridge will play all types of Mono Records, 78's. 
L.. P.s etc., but if desired a C.P. 47 I,P /78 Mono cartridge will 
he supplied in lieu the GP73 at. no difference in cost. 

LASKY'S PRICE 79/6 

The "REALISTIC" Seven 
* transistor Superhet. * 350 milliwatt 
output into 4ín, high tiux speaker. 
* All components mounted on a single 
printed circuit 
board, size 51 x 
5;in. in one tom- 
plete assembly. h-.._ * Plastic cabinet `- 
with carrying '.v~- - - 
handle, size 7 x 10 
x 31in., Blue /Grey -." =- 

or all Grey. * - 

Easy to read dial. 
* External socket 
for car aerial. * I.F. frequency 470 Kc /s. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full comprehensive 
data supplied with each receiver. * All 
coils and I.F.'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Transistors. Cabinet, Speatcer, etc.. and 
Full Construction 1E5.19.6 .I9.6 Data. Can be built for r7 5 P. P. a/6. 
PP9 Batt. 3/9. Data anti instrucLípns 
separately 2/6. Refunded if you purchase 
the parcel. 

REALISTIC SeveiDELUXE 
With the same spedifìcatien as standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSO a full 
vision circular dial. 

FOR ONLY 11 EXTRA 
P. & P. as std. model 

RECORD 

PLAYERS 
45 r.p.m.6 volt 
Batt.operated. 
Complete with 
pick -up fitted 
crystal cartridge. Size only 7810. x 61n. 
Fitted auto, stop and start. New and 
perfect. 

45 r.p.m. Model 49/6 P. & P. 2/8 

2 speed model for 33 and s9 /6 P. 
2/a 

r. 
45 r.p.m. lam illustrated /. 6 

AUTO. RECORD PLAYER 
II.M.V. 45 r.p.m. AUTOMATIC RE- 
CORD PLAYER. Designad to take only 
45 r.p.m. Tin. discs, Will pluy up to 8 auto- 
matically. Fitted with lightweight pick- 
up and crystal cartridge, mounted on a 
plinth. For 200 /250 V. A.C. mains, Size 
approx. 10 x 10 x 5ín. 
LASKY'S PRICE 59/8. P. & P. 3/6 extra 

TRANSISTORISED 
TELEPHONE AMPLIFIER 
A must for business or pleasure. This 
neat little transistorised amplifier power- 
fully amplifies the incoming call and at 
last leaves you with both hands free while 
continuing your conversation normally. 
The pick -up is suction fined to 'phone. 
Battery- operated at negligible cost. 
Fitted off switch for private conversation. 
Size: 41 x 3 x í71n. Complete with battery. 

LASKY'S PRICE 69/6 P. & P. 2/6 

GUITAR PICK -UP 
Crystal -high imp. Size Daly 1; x I x ihn. 
Clips to linger board -no screws. Complete 
with cable. 
LASKY is PRICE 15/11. P. & P. 1 / , 

207 EDGWARE ROAD, LONDON, W.2. 
I 

TOTTENHAM COURT ROAD, FLEET STREET, LONDON,E.C.4. 
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St, MUSEUM 2605 Telephone: Fleet Street 2833. 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept, P.W., Edgware Rd. Open all day Thursday. Early closing Sat 
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BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERDS BUSH, LONDON W.I2 PHONE: 

SHE 2581 

Now open at I I IERDAN PLACE, FULHAM, LONDON, S.W.6. Phone: I% I, 3105 

MICROPHONE OPPORTUNITIES 
"Planet" SUPER X -TAL MIKE 

Fantaetie value. Beautifully made modem styled crystal 
mike in strong plastic homing. With approx. 8 ft. sheathed 
cable and miniature jack plug. Response 80 to 19,000 cl.. 
High impedance. Guaranteed. List price 30 / -. 

TSL "AUDIO HEART" 
A VERSATILE HI -FI TRANSISTOR AMP. 
Uses OC71, OC81D transistors with 2 x 0081 in push- 
pull for full watt output at 3 -Iohms Input sensitivity 
a to 10mV for 1 w. out. Operating voltage --8V.: 3 s 2.2' z L2-. Response 80- 18,000 o /e. ± 3 dB. 
This superb amplifier is characterised by exceptional 
stability, providing full output at up to 112°F. 
Available ready built or for building yourself 
Guaranteed. With translators, transformers, eta., etc. 
and 

BUILD IT FOR 52/6 
Ready built and tested 59/6 

"SU N DOWN" 
AUTOMATIC PARKING LIGHT 

A brilliant application of transistor technique to 
benefit every owner obliged to leave his car standing 
atppl1ght for long periods. As daylight god , the Parking 
Llpct switches ON automatically, and OFF when 
daylight returns. The chrome finished lamp (chewing 
red and white) clips securely to window which is left 
locked. The electronic "brain" attaches inside wind - 
ecreen SAVES BATTERY DRAIN, CONFORMS 
WITH POLICE REQUIREMENTS. EASILY 
FIXED. "SUNDOWN" PARKING LAMP 
WITH BULB, LEADS AND SELF- 46i_ 
OPERATING CONTROL UNIT. 

SPECIAL PRICE PRICE 

12/6 LIST 

August, 1964 

COMPONENTS - HI -FI - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 

FREE POSTAGE on orders over 20 / -; add 1/- postage if under. 
LOWEST PRICES FROM BULK PURCHASING AND MANU- 
FACTURING. 

BERNARDS BOOKS FOR 

TRANSISTOR CONSTRUCTORS 

183 How tog receive foreign 5/- TV programme, on your 
TV set using simple Poil fore 
mode. 

184 Tested `"° 216 
Post free 

1ViJ86 
Tested 

r 
8hort wave 5/- 

Receive Circuits uYng 
MAT,. Post free 

186 Teeted 8uperhet Short- 6/- wave 
Receiver Receiver Circuits Post free 

using MAT,. 

- 

nut 6d. for full e.:mloque of Bernardi 
Radio Books. We stock the Parts Ton 
Need for the Circuits tool 

BEST OF ALL 
B.H. "HI -FI 14" 
with integrated 
tone controls and 
mix facilities 

A real break -through In hi -fi value) Tide superb amplifier 
designed by Dr. W. J. May Incorporate. valuable features 
including two high gain inputs, each with Its own volume 
control to permit mixing! Multiple neg. feed -back loops 
eau be varied. Robnst design using quality components 
means dependability at all times. Frequency responee- 
25- 25,000 c/s ±2dB. Separate bees and treble cut and lift 
controls Output 3 or 15 ohms With punched chacal.. 
elegant escutcheon plate, valves and Instructions. 

FANTASTIC VALUE AT THE PRICE! 
Complete kit of £9.9.0 Built 

and 
parts os described grated 

Fitting metal cover with handle, 3218. 211.11.0 

Orders by post to BEAR HUDSON LTD., Dept. PW8, 63 Goldhawk Rd., London W.I 2 

SINCLAIR 
MICRO-6 
The world's smallest and 
most amazing radio. All 
parts to build, Inc. earpiece 

and inatructiona 59/6 come to 
We supply all Sinclair designs 

as advertised 

MAKE YOUR CRYSTAL 

P.U. REAL HI -FI WITH 
THE TSL CONSTANT 

VELOCITY EQUALISER 
This re- 
markable 
new TSL 
develop - 
m e n t 
enables 
quality 
almost as 

good as the 
finest profes- 
sional mag- 

netle pick -ups to be obtained from 
crystal or ceramic types. With it, even 
cheap record players become first-class 
Instruments. With good equipment 
results are astonishing. Ideal for B.B.R., 
Collaro, Garrard and Aces With plugs 
forbrono or stereo. 3 years' 30i_ 
guarantee. Ready for use. 
Thousands cold. POST FREE 

TRANSISTOR OPPORTUNITIES 
00.71 -specIal offer. 819; OCC.45. 5/8; 
OC.44 6l -: 00.189, 8/ , MAT 100 or 
120. 7/9; MAT 101 or 121.8/8; ADT.140 
wit h:S4,rn roc- 00,151 -. 

CAN YOU ANSWER THE FOLLOWING 
QUESTIONS P 

I. What is a transfilter ? 2. What are preferred values ? 

3. Can a ribbon microphone be used out of doors ? 4. Where 
can you buy a $" polythene plug ? 5. Where can you buy 130 

different sizes of metal chassis, available in 4 different finishes ? 

6. What is the formulae for the reactance of a coil ? 7. Where 
can you buy a volume control for a Philips 470 A ? 8. What is 

the colour code? 9. What 
is a dust bug? 10. Where 
can you buy cartridge 
connecting tags ? 

The answer to all the above 
questions plus 5,000 other items 
listed, priced (800 of them illus- 
trated) and carefully indexed are 
to be found in the 
HOME RADIO CATALOGUE 

Price 2/6 
Plus 116 Postage & Packing 

Please send latest edition of your Catalogue. 
f enclose P.O. for 4/ -, to cover postage and packing. 

PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

HOME RADIO LTD., Dept. PW, 187 London Rd., Mitcham, Surrey 
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on the 
Short Waves 

A MONTHLY COMMENTARY BY J. GUTTRIDGE 

IF properly kept a log is invaluable to the DX -er. 
From it he can gather together the information 
required when making reports, make notes of 

station schedules and compare conditions on 
different bands so that he can quickly choose the 
best frequency when he wants to tune in again to 
a station. Here then are some notes on the system 
I use, but they can be modified or simplified to suit 
individual requirements. 

I use 17 columns to set down details of a 
listening contact that I require. This is a lot of 
columns to rule up but the amateur radio station 
log book issued by Webb's Radio, 14 Soho Street, 
Oxford Street, London, W.1, can be modified 
easily to fill the bill. 

The first column is for the date. The second 
contains time that listening started and the third 
the time that it finished. To avoid confusion 
always use Greenwich Mean Time and the 24 -hour 
clock. The next column gives the frequency of 
the station under observation. This wants to be 
accurate to 5kc /s. 

After this comes the name of the station, 
followed (where applicable) by its call sign. I 
then use a column for the power of the trans- 
mitter. This requires reference to a handbook and 
is not strictly necessary but can be interesting 
when comparing signals from two transmitters in 
the same neighbourhood. 

The next five columns give details of the signal 
being received. I use the SINPO code, which is 
favoured for reports by most stations (Signal 
strength, Interference, Noise, Propagation disturb- 
ance, Overall merit). Each of these is given a 
mark out of five. More about how to use the 
code next month. 

I then have another column for details of any 
interference (e.g. jammer, c.w.. telephone, S.s.b., 
broadcast), the frequency and, where possible, 
location. 

Because of the format of the log sheet I use 
the next two columns contain the date any report 
was sent and the date a QSL was received. 
Logically these would be the last two columns on 
a drawn -up log sheet. After this comes a column 
indicating the transmitter beam, if any. 

In the final column I record details of the 
programme being monitored. To save this column 
getting too unwieldy you will probably have to 
boil down the information, using your own form 
of shorthand. 

LANGUAGE TUITION 

If you're thinking of learning German or just 
want to pick up a smattering of the language for 
a holiday try the German lessons for English 
listeners broadcast by Osterreichischer Rundfunk, 

Wien IV, Argentinierstrasse, Austria, at 1830 GMT 
on Tuesdays and Saturdays on 6,155kc/s. This 
station is on the air to Europe from 0500 -2200 
on 6,155kc /s, 0600 -2000 on 7,245kc/s, 0900- 
1700 on 9,770kc /s and 0900 -1300 on 11,785kc/s. 
This station QSL's and will also supply special 
report sheets. 

A letter to "Dutch by Radio ", c/o Radio 
Nederland, PO Box 222, Hilversum, Holland, will 
bring you free of charge full details and printed 
texts for their second series of "Dutch by Radio" 
programmes, due to start in November. The 19m 
band with a standby outlet in the 16m band have 
now been added to the 25, 31 and 49m bands for 
this station's 2000 English transmission. This is 
another station that QSL's. 

PROGRAMME CHANGES 

All -India Radio has made some changes in the 
frequencies for its English transmissions from 
1945 -2045. This is now beamed to the U.K. on 
6,130/7,235/9,915kc/s and to West Africa on 
7,125/9,690/11,835kc/s. Best reception is on 
7,235 and 9,915kc/s. A special three -minute 
transmission in connection with the International 
Year of the Quiet Sun gives a chance to hear this 
station in the 75m band on 3,925kc/s. Other 
frequencies used include 4,760/7,270/9,615kc/s. 
Full programme schedules are available from the 
Director of External Services, All -India Radio, 
Post Box 500, New Delhi, India. 

Slight changes have been made by Radio 
Prague, Czechoslovakia. Its broadcasts to the 
U.K. are now from 1200 -1230 in the 49 and 25m 
bands and 1900 -1930 in the 49 and 31m bands. 

Very good reception of the Spanish programme 
of Radio Warsaw, Poland, from 2030 -2057 is 
given on the new frequency for this transmission 
of 9,540kc/s. 

Radio Sweden, Box 955, Stockholm 1, Sweden, 
has now moved from 1,5420kc /s to 15, 445kc /s for 
its 1445 -1600 transmissions to South Asia. 
Unfortunately this frequency is the same as that 
used to Europe at this time by Radio New York 
Worldwide: Sometimes New York and sometimes 
Sweden come out on top! 

The full schedule (valid until September) of 
Radio New York Worldwide is: To the British 
Isles, 1200 -1624 on 11,825kc/s, 1630 -1815 on 
11,900kc /s, 1830 -2145 on 15,290kc /s; to Con- 
tinental Europe, 1200 -1554 on 15,445kc/s, 1600 
-2154 on 15,440kc /s; to Africa, 1200 -1815 on 
15,260kc /s, 1830 -2145 on 15,290kc /s; and finally, 
to the Caribbean from 1200-0000 on ll,940kc /s. 

An African station now giving good reception 
in the 60m band is the home service of Radio 
Ghana. After 1900 it can be heard through the 
c.w. on 4,915kc /s. 
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Transistor Pre -amp 
WITH TREBLE AND BASS CONTROLS 

by P.K. Cripps 

A NY 

small transistor pre- amplifiers do not 
provide for any form of tone control, 
and this deficiency has often limited their 

usefulness. The unit to be described offers separate 
control of treble, bass and volume, in addition to 
the pre -selection of one of three alternative input 
sources. 

The Circuits 

After selection by SI, a three -way single pole 
switch, the signal passes to the base of the 0071 
transistor via ttie volume control, VR1, and the 

CI 
500pF 

bass control, VR2. Base bias for the transistor is 
supplied by the potential divider RI /R2. 

The amplified signal appears at the collector of 
the transistor and is fed across a treble cut control 
circuit VR3 /C3 to the coupling capacitor C4 and 
from there to the main amplifier. 

Components 

The three variable resistors should be in good 
condition without worn tracks which could cause 
crackling when their spindles are rotated. 

In the interests of a quiet background, it is 
recommended that resistors of 
half or even one watt rating are 

R3 used. Quarter watt resistors, of 
tolcfl the type normally used in transis- 

C4 O ̂  tor sets, tend to induce rather a 
large amount of noise, which is 

25yF 25V'' undesirable in a pre- amplifier of 
C3 any sort. 

olNF A good quality a.f. transistor is 
also recommended; r.f. types, 
although more expensive are 
generally much noisier than a.f. 
types. 

-ve 

VR3 

Treble 
Gram. EM. A.M. 
FU. Tuner Tuner 

COMPONENTS LIST 

VRI IMS2 variable, with on /off switch 
VR2 50kû variable 
VR3 50kû variable 
RI 5kû ¡W 10% or 20% 
R2 33kû .}W 10% or 20% 
R3 10kû 4W 10% or 20% 
CI 0.0005µF silver mica 
C2 25µF 25V electrolytic 
C3 0.1µF paper 
C4 25µF 25V electrolytic 
Trl Mullard OC71, or equivalent 
SI 3 way, I or 3 pole. See text. 

Miscellaneous: 
6 input sockets with plugs, 2ft of co -axial 
cable, Ever Ready 1289 torch battery, etc. 

Fig. I: Circuit diagram of the 
transistor audio pre -amplifier. 

Construction 
The unit is constructed round the front panel, 

which can be made of either metal or wood, 
measuring 9in. x 3in. The four holes should be 
drilled in this panel, and the four controls mounted 
securely. Wiring -up may now be commenced, 
starting with the selector switch and finishing with 
the coaxial output lead. Most of the wiring is self 
supporting. A guide to component positioning and 
positions of holes is given in Fig. 2. 

All joints must be soldered, including those to 
the transistor. There is no danger of damage so 
long as the transistor leads are not shortened and 
the soldering process is carried out quickly. 

The tags of the three variable resistors may be 
used to hold the components soldered to them and 
the other components soldered to them will be 
supported by these. 
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your career .. . 

hobby .. . 

own business ... ? 

The demand for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities, then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. 
It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses 
start right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most 
modern methods of tuition. The great advantage o 
the home study method is that it provides a complete 
self- contained course giving everything needed for the 
subject concerned and enabling work to be done in the 
comfort of one's own home and over any period of time 
desired. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS' CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R.E. EXAMINATION 
RADIO AMATEURS' LICENCE EXAMINATION 
P.M.G. CERTIFICATES FOR RADIO OPERATORS. 
R.T.E.B. SERVICING CERTIFICATES. 

OTHER COURSES 
MATHEMATICS SERVO -MECHANISMS 
TELEVISION COMPUTERS 
TRANSISTORS RADAR & NAVIGATIONAL 

AIDS 

Learn - ty building - an 
international receiver in 
1e top 9¢ality elan . 

ine trans 
TWO 

. L.W. 7 WAVE 
TWO SHORT 

Banda and VHF/ 
FM . n ireceiv[alea every 

modern receiver design 
technique 

20,007 ohm /volt 
modern mulli- 
resge test meter .. Cathode ray oseillovcope 

to a /,om how circuits 
work... 

Complete picture way 
library of theory books and 

9 r tactical manuals ... 
NO MATHEMATICS! 

BUILD AND EXPERIMENT WITH ALL 

Transistorised 
signs generator 
of new design nod 
wide lrequeney 
ooveage 

THE ABOVE -AS- YOU -LEARN .. . 

TM- is a IiOty CO1110h0e experimentatl course rumpri.iug a 
mixture of theory and practical stork using u nery full 
range of electronic components and atiliaiilu, starting 
right from the beginning -or ut at later stage ,f needed -the 
onrse enables the student to build up all the basic flee- 

t nunts circuit. -amplifier: oscillator: reel rifer: detector: 
etc. -and finally t0 the design, eonstruetio , testing and 
semi eing of x latest design frilly transistorised receiver 
using nine transistors and tonering long and med. nn aye 
and 7IIY) Slle)ltf II.U'I. :BANI)ti plus %III'tl'll reception. 
It is of teal hex uro quality throughout- operates f rum a hit. 
battery and tun be used ally where in the n, orld. Esery pre- 
sent -day technique to circuitry is covered and the course 
also includes Ili -halite test meter: signal venerator and 
oscilloscope. lit the end of the course the student will be 
able to deal with any type of servicing tvrcrk with eonli- 
deuce and tt iil also Ilan a :t very useful workshop of equip - 
utenl. Nearly IOU interesting and absorbing EXPERI- 
MENTS are carried out during this cumpre!neustse course 
enabling anyone to gain full mastery of electronics. 

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING. BERKS. 
Please send me your free Brochure, giving details of your Courses, without any obligation, to 

NAME 

ADDRESS 

I am interested in 
(We do not employ representatives) 

}Block Caps 
))J Please 

course above 
PW 8/64 

British National Radio School 
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ELCOT LANE 
MARLBOROUGH WILTS 

TELEPHONE: 657 and 658 

444`44.t , N44 , . . 
WIDE BAND 

UHF AERIALS 

for BBC2 now 
and ITV 2 

FIVE STAR QUALITY AERIALS 
* Anodised elements for protection. * Modern 
plastic moulding techniques used for convected 
reflector and parasitic elements giving longer 
life. * Staggered spaced elements for maximum 
performance with all channel band width. * Multi- element reflector giving high back to 
front ratio. * Maximum efficiency of matching 
by using laboratory developed collector plate - 
without any other matching device. 

Model Description DDB 
B/F 

Ratio 
DB 

P'gil 

OF /H3 3- ELEMENT, HEAD ONLY 
with CLAMP 

7.0 18.0 31/6 

OF /H5 5- ELEMENT, HEAD ONLY 
with CLAMP 

8.25 19.5 36/6 

OF /H7 7- ELEMENT, HEAD ONLY 
with CLAMP 

10.5 24.5 4I /- 

OF /H10 10- ELEMENT, HEAD ONLY 
with CLAMP 

12.5 26.0 47/- 

OF /HI2 12- ELEMENT, HEAD ONLY 
with CLAMP 

13.5 28.0 51/- 

OF /HI4 14- ELEMENT, HEAD ONLY 
with CLAMP 

15.0 29.0 55/- 

OF /H18 I8- ELEMENT, HEAD ONLY 
with CLAMP 

16.25 30.0 70/- 

OF /H22 22- ELEMENT, HEAD ONLY 
with CLAMP 

17.0 31.0 85/- 

PLEASE STATE LARGE OR SMALL CLAMP REQUIRED 

DE -LUXE RECORD PLAYER KIT 
Incorp.ra Meg a °r. Garrard Anti -aim 
mit and Mollard latest 3 a. amplifier 1 E(.'LSO 

and P7001. vol.. bass and treble controls. 
with S x - to,0o0 line speaker. Superb 
quality reproduction. Contemporary styled 
two -tone cabinet, charcoal crey and o8 -white 
with matching blue relief. 

Size 171 íu. x loin. x 113.1 v 
Carr. & lus. 10.- 

COMPLETE KIT. Cat. & Coast. 
details 2/8. (Free with kit). 
FRONT SECTION, which houses 
amp. & speaker is detachable 
from cabinet. Price, a 

s 

separate 
unit for stereo. 15.17.6. Carr. 5I, 

August, 1964 

COLLARO STUDIO TAPE RECORDER 
KIT. Regret all complete kits of this pop- 
ular unit now sold out. Only a few cabinets 
and Coliseo Tape Deck remain. NO AMPLI- 
FIERS LEFT. Cabinet size: IS x 164 
x Oio. with cut -out mounting board. TAPE 
SPECIAL CLEARANCE OFFER - 
Twin track, 113.10.0. 4. track. 
617.10.0. Plus 10 /. care. 

BARGAINS ""Alt`' PLAYER UNITS 
ANGLE PLAYERS: Carr. 7/6 . 

Model SRPIII 5 ans. 
Model 411F 018.10.0. Carr. 7/6. 
AUTOCHANGERS: 4 speed. Carr. 
.S / -. Latest Model AT.6 with 
transcription arm, plug -in head, 
mono. 10 ans. Stereo 11 gas. 
"Autoalim" Model 18.17.8. 

EXPANDED ANODIZED METAL. 
Attractive gilt finish }in. x kin. 
diamond mesh 4/8 sq. ft. Multiples 
of fiin. cut. Max. size 4ft. z aft., 
47/6, plus cary. 
TYGAN FRET (Contem. path.). 
12 x 12in., 2/ -; 12 x 18ín 31 -; 
12 e 24in., 4/ -, etc. 

RECORDING TAPE 
Famous American Columbia (CBS/ 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 

;oded Quality Tape -TRY IT. 
!trawl new, boxed and fully 

ranteed. 
Fitted with leader 

old stop foils. 
Standard Double Play 

Us. I30Of t. 13/- 1.20016. 31/8 
51,0. 900)t. 10 /- 1,600ft. 37/6 

1,200)1. 21/- 2,400ft. 47/6 
Post & Pack. 

Long Play per reel, 1/- 
5in. 900tí. 17/6 plus 6d. ca. 

u. 1,200ft. 19/6 for additional 
1.800ít. 28 /8 reels. 

SPECIAL OPTER. Sin. Message 
tape 150ft. 3/9; lin. L.P. 72511. 
4/9; 3in. D.P. 30011. 8/8. P. & P. 
per reel 0,1. 
PAPE REELS. Maire. surplus 

n. 2/3; _ }in. 2/ -; 5in. 2 / -; 4m. 
2/ -; :Sin. 1 /3. Plastic spool c 
taiuers, lin. 1 /3; 5in. 1 /9; 53ín. 

/ -; 71n. 2/3, 

ENAMELLED COPPER WIRE-}lb. 
reels 14g-20g, 2/8; 228.2 }g. 3 / -; 
'sog -;rig. 3/9; 30g -38g. 4/3; 39g-40g, 
4/8. etc. 
VALVE HOLDERS -Int. Oct., 6d. 
Nylon or Ceramic, BID, 119A un- 
skirted, 90, 1370. ESA skirted 1/- 
each: 87G with Gan 1/8; BOA with 
Can, 1/9 etc. 
STYLUS REPLACEMENTS. Diamond 
Styli for L.P. or Stereo, for all pop. 
types, BSR. Collar °. Garrard, etc. 
11/3 ea. wtd 12. mths. SAPPHIRE 
ditto, 5/3 ea. Comp. range in stock. 

DECK BARGAINS! 
BSR MONARDECK Type TD2 
Tain-track £7.7.0 
Four -track 29.10.0 

Carriage 5/- 

COLLARO STUDIO 3 -SPEED 
DECK 

Twin -track 110.10.0 
Four -track £14.10.0 

Carriage 7/6 

JASON F.M. TUNER UNITS 
Designer-approved kite vailable. 
FMT1. 5 ans. 4 valves 20 /a. 
FETI. 57. 5 valves 35/ -. 
JTV Mercury, 10 gne. 3 valves 22/6. 
JTV2. 118.19.6. 4 valves 28 /6. 
NEW JASON F.M. vhANDBOOK 
2/8. 48 hr. Alignment Services, 
7/6, pins'2 /6. 

Condensera -Silver dica. All values 
OPF' to 1,000pF, Bd. each. Ditto 
Ceramics 9d. Tub. 450 v. T.C.C. 
etc., 0.001 mid. to 0.01 and 0.1/ 
350 v. 90. 0.02 -0.1/500 v. 1 / -. 0.25 
Hunt, 1/8, 0.5 T.C.C. 119, etc., etc. 
Close Tol. S /Micas -10;1. 5pF'- 
500pF Od. 600.5,000pF 1/ -. 1% 
2pF.100pF Bd. 100pF -500pF lid. 
575pF, 5,000pF 1/6. Resistors- 
Full Range 10 ohms-10 meg. 
ohms 20% } and 4W 3d., }W 5d. 
(Midget type modern rating), 1W 
6d., 2W 9d. Hi -Stab. 5% }W, 4W 
6d. (100 ohms -1 meg.). Other 
values 9d. 1°ó 4W, 1 /6, etc., etc. 

TUE- ELECTROLYTICS -CAN 

25 /25v. 50/12v. 1/9: 6 +9/450,. 4/6. 
50/50v. 100 /25v. 2/ -; 32 +32/275v; 
4/6; 8/450v. 4/350v. 2/3; 50/50/850,. 
8 /8; 16 +16/450,. 518; 60/250/275v. 
12/6; 32 +82/430,. 8/6; 100+200/ 
275v. 12/6, 
Transistor Midget types -all values 
1 mid to 50 mid, 1/9 es., 100 mid, 
2/- 12 e. 

VOLUME CONTROLS -.1K -2 Meg. 
ohms. :tin. SPINDLES, MOR- 
GANITE MIDGET TYPE. llin. 
dia. Guar. I year. LOG or LIN. 
ratios, leas Ow. 8/ -. D.P. 8w. 4)8. 
Twin Stereo leas 6w. 818. Some 
values with D.P. 8w. 8/6. Specials 
to order. 

KNOBS- Modern Continental Types 
Brdwn or Ivory with Gold Ring 
lin. dia. 9d. each, I /in. 1/- each. 
Brown or Ivory with (loll centre 
lie,. dia., 10d. each: 1 /lo., 1/3 each. 
LARME SELECTION AVAILABLE 

BONDACOUST Speaker Cabinet Acoustic Wadding (lin. thick approx.) 121u. wide, any length cut. 1/6 ft.. 4/- .d. TINNED COPPER WIRE, 16 -22g. 2/6 }lb. ERBIN MULTICORE SOLDER, 80/40, 4,1. per yard. Cartons 2/8 etc. 

We manufacture all types Radio Mains 
Transi., Chokes, Quality 0/P Trans., etc. 
Enquiries invited for Spéciale. Prototype. 
for small production runs. Quotations by 
return. Send for detailed bargain lists, 
3d. stamp. 

Cal, a few items are listed from our camera- 
st. pensive stock. Write now for lull bargain 

1949 liste. 3d. 

RADIO COMPONENT SPECIALISTS 
70 Brigstook Rd., Thornton Heath, Surrey, Vouas: 9 a.m.-6 µne, t p.,n. ß ed. 
TH02188. Teresa C.W.O. or 0,Q.11. Poe/ and paci*/ up la 4 ID. 50.; 1 O. 1/.14 
3 11 3/3 S IS. 3/S` 310. RIND, 
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c, 

b 
0071 e Coaxia output cable 

Fig. 2: Layout of components for the pre -amplifier, with dimensions for the four panel- control hcles. 

The battery specified will have a very long life 
and therefore is a convenient source of power to 
use. If the pre -amp is to be used with a valve 
amplifier, the h.t. supply can provide power to run 
the unit. A suitable circuit is shown in Fig. 3. The 
10µF 25V capacitor is for additional smoothing. 

Testing 

When all wiring is complete, the unit may be 
tested. Connect the output lead to a suitable 
amplifier, either valve or transistor, and feed in via 
one of the input sockets a suitable signal. The 
action of the Volume, Treble and Bass controls 
may be tested. 

Both Treble and Bass have a wide range of cut- 
off and this obviates the need for a " middle " 
control. Indeed, with the controls set at minimum 
treble and minimum bass, the gain of the pre- 
amplifier is reduced to less than unity. 

In practice, of course, this state of affairs will 
never come about; the treble control may be set 
below maximum to reduce needle scratch on old 
78 r.p.m. recordings and the bass control similarly 
set to reduce motor rumble from a cheap turntable. 

As has already been mentioned, three inputs are 
provided. Various signal sources will load the pre - 
amp; a.m. tuner, f.m. tuner, gramophone pick -up, 
crystal or high resistance dynamic microphone, 
tape head (with a suitable bias oscillator) or even 
a simple crystal set will give very high quality 
results when coupled to a good amplifier. 

The P.W. Mini -Amp is very suitable. If the 
Mini -Amp is used, its volume control and the 
330k1') resistor (R1) should be disconnected and 
the pre -amp output fed directly to the base of Trl 
(V6 /R2). 

It is a good idea to obtain.a three -pole three -way 
switch, as the spare poles can be used to apply 
power to the various other pieces of equipment 
which feed the input when the respective input 
source is selected. This arrangement is shown in 
diagramatic form in Fig 4. 

Fig. 3 (right): Circuit 
of alternative power 
supply unit, as dis- 

cussed in the text. 

Fig. 4 (below): Wiring 
for a 3 -pole 3 -way 
switch to cater for 
a .m.If.m. /gram 

switching. 

Tb VR1 

Gram. 
motor 
ff 

AM 
tuner 

FM. 
tuner) 

Gram 
P.U. 

AM 
-tuner 

FM. InPut 
turer sockets 

Gram 
Pu. 

fff 
To power 

supply 

Power for 
FM. tuner 

Power for 
AM, tuner 

The control panel may be given' an attractive 
finish by cutting a sheet of cardboard to the exact 
size of the front panel and carefully writing the 
functions of the various controls on it and then 
slipping the card over the four spindles. A sheet 
of transparent plastic may also be placed over this 
for protection, if desired. 

All the spindles should' be sawn down to the 
same length of about tin., so that the knobs are 
almost flush with the panel. 

If a little care is taken in finishing, the appear- 
ance of the completed unit will match its excellent 
performance. 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
Acton, London, W.4. 

When the Club next meets on 21st July "Test Equipment for 
Transistors" will be the title of the talk given and all local en- 
thusiasts are invited to attend. 

BURSLEM AMATEUR RADIO SOCIETY 
Hon. Sec.: J. R. Sherratt, G3SAJ, 23 Ash Way, Ash Bank, 
Bucknall, Stoke -on- Trent, Staffordshire. 

Members who attended the meeting for 4th June, took the 
opportunity of discussing the organisation of the Society and 
forthcoming programmes of lectures, prior to their move to new 
headquarters at Moorland Junior High School, Burslem, which is 
scheduled to take place during September. 

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, 19 Kingsley Road, Great Boughton, 
Chester, Cheshire. 

On 9th June the Society met to discuss its participation in this 
year's N.F.D. Later in the month, on the 16th and 23rd respec- 
tively, members heard an R.S.G.B. recorded lecture and a talk by 
Mr. P. White on "Receiver Alignment ". 

Activities for June ended on the 30th with a sale of surplus 
equipment. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little - 
over, Derby. 

After the N.F.D. activities of the weekend, members who 
attended the Wednesday meeting on 10th June enjoyed a two -hour 
film show. This was followed on the 17th by the third d/f practice 
event. 

At the open evening of the 24th, junior members held a dis- 
cussion and on 28th June, G3ESB and G3IFA handled the local 
R.S.G.B. d/f qualifying event. 

July began with a surplus sale on the Ist. Then on 4th and 5th 
July, members of the Society took part in the second I44Mcls 
portable contest. 

DURHAM CITY AMATEUR RADIO SOCIETY 
Hon. Sec.: E. D. Watson, G3SHE, 5 Park House Road, 
Neville's Cross, Durham. 

This newly formed Society is proving very popular and any 
enthusiasts in the area who are interested in joining are invited to 
attend any of the meetings which are held on alternate Thursdays 
at the Bridge Hotel, North Road, Durham. Meetings start at 
7.30 p.m. Activities include lectures, sales and various contest and 
an R.A.E course is being run for beginners. 

On 18th June the Society's first Annual General Meeting was 
held. This was arranged so that members could elect a full com- 
mitte to replace the inaugural one which had held office for an 
agreed six months. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

Apart from manning an N.F.D. station on 6th June, this Society 
also provided a demonstration station at the Halifax Charity Gala, 
using the callsign G3OMM /A. The same callsign was used at the 
Forest Cottage Gala in Halifax, where members of the Society set 
up another demonstration station on the 27th. 

Activities for the rest of the month were all visits. The first of 
these, on 10th June, was to the Manchester Radio Society where 
several members met some old friends. A week later a party of 
Members went on the first of three visits to the Moorside Edge 
transmitting station of the BBC. This was followed by an inspection 
of the Bradford factory of Wharfedale Speakers. 

Another visit had been arranged for the meeting of Ist July and 
this was to the Bradford Fire Station. 
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PLYMOUTH RADIO CLUB 
Hon. Sec.: R. Hooper, G3SCW, 2 Chestnut Road, P II, 
Plymouth, Devon. 

In anticipation of numbers of mobile amateurs visiting the West 
Country during the summer months, members of this Club are 
attempting to contact as many as possible to extend an invitation 
to them to visit the City of Plymouth where they will find a wel- 
come at any of the Club meetings which are held on Tuesday 
evenings. 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

The June meeting was held on the 27th when the subject of the 
evening's lecture was "Receiver Alignment ". The speaker was 
G. Preston, G3OLA. 

ROYAL NAVAL AMATEUR RADIO SOCIETY 
At this year's Navy Days (1st -3rd August) the Royal Naval 

Amateur Radio Society will operate a special exhibition station 
from H.M. Dockyard, Portsmouth. The station will be located just 
inside the main gate and will be on the air as GB3RN on all amateur 
bands from I.8Mds to 145Mc's inclusive. 

Visitors to the Dockyard and the Fleet will be welcomed at the 
station. 

SOUTH SHIELDS AND DISTRICT AMATEUR RADIO 
CLUB 
Hon. Sec.: D. I. Forster, G3KZZ, 41 Marlborough Street, 
South Shields, Co. Durham. 

On 21st June members enjoyed a mobile picnic held at Finchale 
Abbey, Co. Durham. 

SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds. 

The final meeting for the 1963'64 club -year was held on 11th June. 
The following meeting on 25th lune saw the election of the com- 
mittee of officers for 1964!65 at the Society's Annual General 
Meeting. 

WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. F. Richards, 17 Reynokis Lane, Tunbridge 
Wells, Kent. 

After two years' absence, this Society returned to participation 
in National Field Day. On 12th June the annual construction com- 
petition was judged. Two awards -the John Wheeler Trophy and 
the VS9AW Trophy -v: zre presented to the prize -winners of this 
competition. 

The last club event for June was on the 26th when members 
heard an R.S.G.B. tape -recorded lecture on "Aerials ". 

July began with an outside visit by a group of members to a local 
Decca Navigator transmitting station. 

COMPONENTS FOR THE "TRANSISTOR 
RADIO MAINS UNIT" 

Some readers have had trouble in obtaining cer- 
tain components for the "Transistor Radio Mains 
Unit " as featured in the June 1964 issue. The two 
diodes specified are now discontinued and replace- 
ment ones have been suggested by AEI. They are: 
silicon junction rectifier type SJ103 -F, costing 4s. 
post paid, and silicon voltage reference diode type 
VR9 -F at 9s. 9d. post paid. 

All the components for this unit, including the 
replacement diodes are available from Electronic 
Constructors, Sutton Montis, Yeovil, Somerset, 
who will be pleased to submit a price list to any 
reader without delay. 
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MORSE PRACTICE OSCILLATOR KIT 
A transistorised multivibrator measuring only 
2} x 1 } x 4 /6In. Fundamental output frequency 
1.0110 o /e. Battery drain only 3 mA. Simple 
Instructions Included. Complete with 
earpiece. Price 89/8. P. & F. 1t, 

000 

o 

o 

o 

0 
0 

STABILISED POWER UNIT 
60 oh mains input. Stabilised 130 e 
D.C. output and 6.3 A.C., optional 
A.C. output from transformer tappings 
at 190.0 -190 v. Primary tappings 
at 90, 110 and mains voltage. Incor- 
porates neon etabilisinr valves. 
Would be useful as battery eliminator 
for 120 v. equipment. Rice AO 

J6e 
P. P. 3/6. /Y 

With polished sturdy wooden cabinet 
mains lead. 5216 

P. & P. 

4444.44444++++++4444444 

0 

ONA 

0 0 0 

0 

0 

and 

TRANSMITTER /RECEIVER NO. 46 
Compactly built to be 
carried by one man. 
This has a range of 
app. 10 miles and being 
crystal controlled tun 
Mg is avoided and 
operation is as accur- 
ate as a telephone. 
Frequency 3.6 -9.l M e /,. 
Complete stations coma ,za 
prising receiver trans - mY.i /^ mister, rod aerial, 2 ' " f 

sets of headphone. and 
microphones In canvas ..., 
carrying bag, but less 
the pluglst crystal/ 
coil unite (these are 14.!.,.,j 
easily obtainable). 
Brand new In maker's 
cartons. 

Pries per station 

2^10.0 0/ sch. 
Two stations for 

£9.10.0 ree 

MORSE KEYS 
Morse key assembly. 
Key with base, cover 
and terminale. Com- 
plete with lead. 

P. & P.2 /.. 611 
2 Morse Keys for 12/6. Post free. 

H.R.O. HANDBOOK AND NOTES 
3/I1 each 

444.40.444-44404.44.4 
NO. 19 SET INSTRUCTION 
HANDBOOK 3 /II EACH 

1155 INSTRUCTION ANDBOOK 
3/I1 each P. & P. 3d. 

VALVES 2/6 each 
P. & P. 6d. 2 for 9/- Poet free 
0B80 (new), IM (new), DA90 (new) ARP12 
(new). ATP4. 

PO ER I 8 LF AMPLIFIER 
For the 88 set. In good condition employing 
modern valves and built-in vibrator 
Excellent smoothing facilities. 12v. operation. 
Many applications, including 39'6P. & P. 
we with car radios. 5/-. 

o 

NO. 19 SET TRANSMITTER RECEIVER 
New stocks lust arrived. Equipment comprises 
3 separate units built into one chassis and separate 
power pack. 
Specification: "A" Sot Transmitter /Receiver 
Frequency coverage 2.4.6 mc/s and 4.5.8 me /. 
(150 -37 metres). 
For E.T., C.W., or M.C.W. Range on R.T. 15 
miles. C.1V. 60 miles Superhet E.X. I.F. 465 
kc /s. B.F.O. etc. 
H.X. valve llneup: 6K7, R.F.: 6K8 mixer. 
2 6K7 I.F.: 6138 det. A.F. phone output. 
T.X.: 6108, mixer. B.F.O., EF50 buffer, F,B34 
ADO, and output otage. which has to be de- 
commissioned to conform with GPO requirements 
Transmitter /Receiver '229 /241 me /s Local use 
up to 1 mile. Valve Ilneup CVS. 6K7 and 6Vti. 
Intercom set 2 valve &F. amplifier for vehicle crew 
inter -communication. Valve line-up 0K7 and 0V6. 
A 2lln. meter is built In reading L.T. and H.T. 
voltage., drive etc. 
POWER UNIT. 12 volt DO input. Output 275 
volts 110 m /a. and 500 volts 50 m/a. Equipment 
Is of American or Canadian manufacture and is 
supplied in good condition. £4.10.0 PEACE complete with Power Pack 

Carriage 17/6. 
19 set only £3.10.0 Carriage 10 /- 
Power Unit only £1 Carriage 10 /- p Two 19 sets complete with £8.1 0.0 Power Packs 
Carriage 30/ -. 

Memories 
Handbook .. .. 8/8 P. & P. 6d. 
Connectors 12 pin .. .. 12/6 P. & P. 2/6 

6 pin -, 7/6 P. & P. 2/6 
Control Boxes, Single, new .. 7/8 P. & P. 3/6 
Whip Aerial. 8ft. 610... .. 7/6 P. & P. 216 

5ft. .. 4/8 P. & P. 2/6 
Headphones and Mike - .. 17/6 P. & P. 2/6 
Headphone. less mike Insert .. 5/- P. & P. 2/6 

TRANSI TOR SALE 
Mallard 0C44 (P. e P. 3d.) 3/11 
Mullard'OC45 (P. & P. 34.) 3/11 
MuBaN 0071 (P. A P. 3d.) 2/11 
Mullah 0A90 (P. & P. 3,1.) 1/11 
Edlewau X D202 Germanium diode. 

P. A P. :id.) 1/11 
Bullard 0A70 (P. & P. 3d.) 1 /11 
Transistor herder 3 -pin 1P. & P. lid.).... 116- each 

MICRO LLOY TRANSIST RS 
Mat 100 719 

7/9 
8/8 

Mat 101 
Mat 120 
Mat 121 
VHF Translator ADT140 

Above MA1'e postage paid 
Ferrite Slab Aerials suitable for transistor 

sets 3 /.. P. & P. cis 
0 0 0 0 a o 0 00 

UNIVERSAL PLUG 
Plug Into all socket. with the 
NEW UNIVERSAL PLUG. 
Saves money. Save. time. Fits 
.1113, 15 & 5 amp. 2 pin, 3 pin 
socket. and adaptors. Easily 
adlwtable. Robust construc- 
tion. Only 12/6. P. & P. lid. c00000000c0000000000o0 00 

IMPEDANCE MATCHING UNIT 

An Impedance matching device enabling both 
high and low resistance phones to be used from 

'any given piece of equipment. in- 
corporates matching transformer 
enclosed in metal case with pasolin 
terminal board. Four shandmd jack 
sockets enabling four puns of phone. -E to be used simultaneously -two HR 
and two Lit. 
P. & P. 2/6. 1911 

BM3 /SONA STREAMLINE 
MICROPHONE STANDS 

TYPE 1 
Heavy metal bue. Black glom finish, 

44'44.7/8. P. 5 P. 2/6. 
TYPE 2 
Chrome (Web. Teleaoopio desk stand extending 
to 121n. height, heavy black gloss base. 26/ -. 
P. & P. 3 /.. 
TYPE 3 
Floor stand, 3 sections. Chrome finish. Heavy 
bale, 65/ -. P. & P. 3 /, 

0 

0 

o 

o 
0 

0 
0 

0 

0 

SPECIAL OFFER 
High Impedance lightweight headphones ideal 
for crystal sets. Only 11 /- per pair, or two 
pairs for 61. P. & P. 1/6 each. 00000000" 

DYNAMOTOR 
Run all your mains AC /DC equipment from 
your car battery. 6v. input gives 250v. output. 
or 12v. Input glees 500v. output at 90 watts. 
Very low battery drain. Sloe only 6 5fn. x 341u. 
A must for the earavanner. OC 

Only J 0aP. & P. 3/6 

LEAD ACID 
ACCUMULATORS 

(UnspiI able) 
2 volte at 16 A.H. Brand 
New. Size 4 s 7 z 910. 
4/11 each. 
3 for 12/6. 
P. & P. 3/- per cell 

9v. BATTERY CHARGER AND A.C. 
ELIMINATOR MODEL LA. 6P. 

A "uncut" for every transistor set owner! 
Save those batteries by running your transistor 
set direct from AC maim this summer. Reacti- 
vate all your old PP3 batteries Unit contains 
neon Indicator and standard battery connec- 
tions with nearly 2 yards of main, leads and 
plug. Also ,nap cord for connection to set. 

NOW ONLY 196 P. A P. 2/6 

000000000000.0 
4 CHANNEL TRANSISTORISED 

SOUND MIXER 
Add musical bighlighls plus adlitional sound 
effects to your tape -recorder. This instrument 
permita mi sing of 4 signals such as microphone, 
record player, radio tuner, eta., Into single 
output. Fully transistorised and self contained 
in handsome cabinet. Price 58/0. Post free. 
Standard lack plugs to lit same, 2/8 each. 
P. & P. 6d. 2 for 4/8. P. & P. 9d. Chrome 
shielded 8/6 each. P. & P. 9d. 2 for 8/6. Pest 
free. 

440 

RESISTORS 
Special offer. High quality } watt resistors. Ai: 
preferred values (state valves »quires). 
100.10 meg. ohm. 8 1d. each. 6 for 1/6. 12 foe 

1/9, 100 for 24 / -. 

NEW WALK ROUND STORE OPEN IN LAMBERTS ARCADE, LOWER BRIGGATE, LEEDS 1. NEXT TO HALFOIO I ra 
CYCLE SHOP. OPEN ALL DAY SATURDAY. 49 HOUR DESPATCH SERVICE. 

ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS. 

Twat. 
CASH WITH ORDER. 

6/. EXTRA ON C.O.U. 

ORDERS 

No O.O.D. under 30/-. 

TRADE SUPPLIED 

ORDERS PROM 

ABROAD WELCOMED 

Telepbcme: 34703 

,rSONA ELECTRONIC CO. (Dept. PW8), BRIGGATE HSE,13 ALBION PL., LEEDS, 
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-J 
Wide -range Transistorised 

SIGNAL GENERATOR -Model 27 
Range 150 Kc /s to 350 Mc /s. 

* Accuracy better than 2 

*Directly calibrated 
* Battery operated 
* Compact and light 

f 9.12.3 
with test lead and battery. 
Post and Packing 3/6 extra. 

H.P. 48/- deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

NOMBREXINSTRUMENTATION 

Wide range Transistorised 
INDUCTANCE BRIDGE 

Model 66 
* Range 1µH to 10OH 
* Inductance to 5% accuracy 
* Measures Q and Tan 8 

* Balance by Miniature Meter 
* Compact, only 61 x 41 ins. 
* Portable, weighs only 2 lb. 

1E18.0.0 Battery 2/3 
& Pkg. 

H.P. £5 deposit and 49/- monthly. 
Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 1 S2 to 100M 
IpF to 100µF 

* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated f 8.7.3 

including battery. 
Post and Packing 3/6 extra. 

H.P. 40/- deposit and 24/- monthly. 

S.A.E. for full technical leaflets 

NOMBREXLTD 

instruments ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 2nd September, 1964. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. PII) 
34a Hereford Road, London, W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CMPt 
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A 4- VALVE, 
4 -BAND, 
ALL -DRY 
SUPERHET 
PORTABLE 

By L. R. Repare 

PRACTICAL WIRELESS 365 

The 

CHELMER 4 

THIS month we continue with the main 
assembly. Owing to the closeness of the com- 
ponents, particularly between coil -unit and the 

gang capacitor, it will be impossible to make 
the few final connections necessary unless the 
following procedure is strictly adhered to. 

Presuming that the below chassis wiring has been 
completed, this including the l.f. section in its 
screened compartment, the above components can 
be assembled. However, firstly connect two short 
lengths of bare flex to osc. grid and control grid 
tags respectively. These should be about Sin. long, 
and should be twisted around and nipped tight 
with pliers, then soldered to the tags. 

FITTING THE COIL UNIT 

The coil unit can then be fitted in the elongated 
hole, but the nut not fully tightened. The osc. grid 
and control grid leads below should then be 
soldered to these short leads just mentioned, as 
close to their tags as possible. Take care to 
identify these leads correctly -it is so easy to get 
reversed connections and then, of course, the coils 
do not function correctly. The third loose lead ose. 

CONTINUED FROM PAGE 247 OF THE JULY ISSUE 

anode should then be soldered to the appropriate 
tag. Finally, the h.t. tag must go to the h.t. line, 
and if R2 resistance has been included with its 
miniature decoupling condenser C3 on the unit, 
a direct connection only is necessary. 

Next fit the ganged capacitor by its three set 
screws, and solder on the two short wires from the 
coil unit to the aerial section and oscillator section 
respectively. The short wires may have to be bent 
slightly to rest exactly on the tuning capacitor tags 
before soldering. The other tags on the tuning 
capacitor can conveniently be utilised for making 
the parallel connections to the vernier gang; but 
these connections will have to be made first, by 
short, but thickish flex leads near the l.f. screen. 
These leads should not rest on the screen of course, 
or the vernier effect of the capacitor will be 
shorted. 

This twin vernier may vary in dimensions so 
take care that sufficient clearance is given between 
the twin vernier and the main gang moving vanes. 
This point should be checked before drilling the 
holes for this vernier in the chassis, of course. 

The padder capacitor bank can next be fitted by 
soldering its "earthed" side to the E main wire, 
and the four tr.mmer free tags soldered to the 
adjacent tag board of the coil unit by short lengths 
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HT+ 
HT- 

Insulated sleeving 
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HT+ bus -bar 

Cl 

Iv 

r 

To HT +-e-- 
To 

anode V3 ' 
To r 

grid V4 

IFitted to top 
of screen 

Centre spigot Soldered to 
of each valve- coil unit 
holder to be earthed 

To On/Off switch 
H.T.- section 

Fig. Sa: An underside view of the chassis showing the wiring in part. 

To 
chassis 

'Ell C5 IU 
IUI R7 IUI 

IUI ce IUI 

IUI 

cm 

IUD 

R4 

R5 

R6 

IUI 

To IFT.2 
(detector 

load) 

IUI 

Iol 

AMC. line - 

to frame aerial 

To VR1 
(top end) 

Fig. Sb: The component layout of the a.v.c. panel. 

Totaoileunit To RI,C1 

(52c) 

To R3,C4 

To 

VI 

Heaters 

To coil Aunit 
ta 
(52a) 

Fig. 5ct Connections to the valve bases. Valveholders shown as seen from underside. 

-ve l V2 l+vs 

To IFT2 
(anode) 

Heaters 

T (grid) 
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of flex. (Construction of the 
padder capacitor bunk is des- 
cribed below.) 

THE A.V.C. PANEL 

Finally the a.v.e, panel can be 
similarly fitted by soldering the 

earthed " connecting tag to 
" E " main wire. The leads to this 
panel will, of course, have to be 
brought out from the chassis 
wiring, and it is a good plan to 
stick a paper label on each so 
that the correct tag is used. 
Colour -spots on tags and leads 
might be a useful procedure 
here. 

The a.v.c. panel is shown in 
Fig. 5h. Again this was an experi- 
mental arrangement and allowed 
for easy change of valves of com- 
ponents. Four connections are 
taken from it to various points in 
the set, but more will be said of 
this later. The miniature button - 
type potentiometer VR1 and the 

two pole on /off switches S3 are on stand -off panel 
No. 2 and wires from the inside of the set are 
passed through holes to them. The button potenti- 
ometer stands off the panel by suitable set screws 
and washers and has a clearance hole cut in the 
outer cabinet. Another pattern could, of course, be 
used with the more normal spindle, but may 
necessitate altering the on /off switch. 

The fuse is a flashlamp -type bulb of 1.5V, 0A 
rating and is a worthwhile fitment. 

PADDER CAPACITOR BANK 

The padder capacitor " bank " is made up by 
soldering the four trimmer capacitors to the brass 
strip by one of their tags, each component being 
pushed close up against its neighbour. 

The tags at the opposite ends go to the small 
panel on the coil unit. 

To IFT2 
(diode) 

To audio 
transformer 

(pri.) 

To 
R8,C 8 

-ve 

To VR1 
(slider) 

To audio 
transformer 

(sec.) 

To 
HI+C1O 

t^ 3.,.;5Q;.1 

Heater 
-ve 

V4 

Heater -Eve 

To L5. matching 
transformer 
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TRADE ENQUIRIES 
RADIO CLEARANCE LTD. 

Telephoner U eu 
91881 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP- 
LIMITED QUANTITY ONLY: 

Don't miss a chance like this! 

The "Minigram" Transistorised Record Player 
FEATURES 

Ready -built amplifier with four 
first-grade Mullard transistors. 
Plays 45 R.P.M. pop records. 
Built -in automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pick -up with expendable 
Stylus, GP59 Type. 
Operates from a 9V battery (3/9 ext) 
Available in two colours -cream/ 
red or cream /blue. 

A Motor and pick -up deck (2/6 P. & 

B 
C 

A real "FAMILY FAVOURITE ". 
Ideal for Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one of these amazing 
Players in lese than 30 minutes: 
supplied in 3 Complete unite with 
only 10 connections to make 
Approximate dimensions 9x84x4ln. 

P.) 39/6 ONLY 79 6 
Ready -built 4- transistor amplifier, complete 35 /. the complete Pckgs. with volume control and L'speaker (2/- P. & P.) / (plus 5/- P. 4 P.) Portable two -tone case with handle, and a or any unit sold expanded metal fret (2 /- P. & P.) 5I separately. 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer t lies° units at THE LOWEST 

, PRICES EVER! Don't miss this golden opportunity to obtain a first -grade permanent -magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'S COST! Read carefully the prepared list below and choose just the' right speaker for the job-COMPARE THE PRICES ANY WHERE! SELLING FAST -STOCKS CHANGING RAPIDLY. SCHEDULE OF LOUDSPEAKERS AVAILABLE 
t Diameter 

in inches 
I 2 

25 
25 
15 
35 

Elliptical 
/ size 

Gauss 
in lines 

7000 
7000 
7000 
7000 
7000 

Gauss 
in tines 

/aped. 
In ohms 

80 
3r, 

50 
80 
35 

hewed. 
in ohne 

Prim 
8/- 

8/8 

8(6 

Price 

Diameter 
in inches 

39 

á 
4 

Elliptical 
Sise 

x 3 60110 3 7/8 5 x 
P 5 x 3 7000 :3 81- 6 x 4 

- x 3 
- < 3 

x3 
9000 
6000 
7000 

3 
25 
25 

0/8 
10 /- 

6 
6 
8 

x 4 
x 4 
x 4 

Gauss Imped. 
to lines in ohms PHee 

9500 
7000 
6000 
7000 

50 
25 
35 
35 

10/8 
11 /8 
10/8 
11/- 

Ganso hoped. 
in tina in ohms Price 

9000 
6000 
7000 
8500 
9500 

25 11 /- 
3 8/8 

8/- 
3 9/9 
5 10/- 

ALLOW 1/- each Speak r for postage and packing, and please 

Diameter Gauss Imped. 
in inches In lines in ohms Price 

5 

G 

5 

9500 
6000 
6000 
7000 
7000 
7500 

35 11/8 
3 8/- 
5 

8Ì8 
5 8/8 
3 0/- 

Elliptical Guess Irn pod. 
Sise in limos in chau Price 

7 x 31 9.500 
s x 2f 611141 

8 x 21 7000 

3 10/8 
3 8/6 
b 6/- 

Diameter Gauss 
in /neha in lines 

6 

64 
61 

6500 
9500 
9500 
7000 
85011 

Elliptical Gauss 
Sim It, lira 

8 x 21 9500 
8 x 2f 85)40 

8 x 2f 9500 
8 x 29 8000 

Imped. 
in ohms Prive 

8 9/8 t 
6 10/8 
5 10/6 

11/- 

11/6 

Impd. 
in ohms 

i 
6 

Price t 

6/8 
10/- 
10/- 
10/- / 

needy the erect re,tuiremente -the sesee t available nil be sent. 

BOTH SETS STILL AVAILABLE HERE! 
1 Ask for a denusosft) t ton In 

the shop. 

' "CAPRI" 
, Sensitive . 

Super- selective ! 

Superb 
Speaker I 

NOW ONLY 
79/6 

1 (2l- P. &. Pkg.) 
Pocket Super - 
het 11W and 

' Oroitwieh LW 
size 41x 21 x llin, 

1 Constructional data 1/9 Post free. 

The best and 
easiest transistor 

built -yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

6 First Grade 
MULLARD 
Transistors 

Diode(s) and 
all components 
BRAND NEW 

and 
GUARANTEED 

Il'hoiee tel a dozen stations 
in daylight . . . 

I THE "CONTESSA" 
!'(]l LEN OF THEM Li." 

To clear existing stocks 

ONLY (7.19.6 
(3/8 p. & pkg., 

I I'OItTABLE and CAR RADIO 
I2 WAVEBAND SIP F:Ittu:T 

I F 
Construction manual 2 /10 Post 

ree. 
Inclusive pries for all associated components, ewe, battery 

t and Instruction Book complete in every detail 
AN Y PASTS 1301,1 SEPARATELY ON THE 

t BUILD -AB- YOD -BUY BORE= 

CONTESSA 5 ext a. £7.19.6 Pingi 

CAPRI 26extra. 79/6 Pl )4g P; 

' Beautifully geared AM/FM Mang Condensers, 4/8; AM/FM IFT's 4855 kc/s and me 10.7 Me /s, 4/8 pair; Magnavox Crystal Tape Recorder 
Mikes, 12/6: transistor sub min. 7 mm. coil set (4) 4/6 the set; 3 watt Stereo Amplifiers, complete, ready to switch on, 79/6; Senteioell 

' rectifiers 143/20- 03- 2-1 -Y, 2/8 each. DIODES -0A70, 0A79, 0A90, CG48H, GD10, 2/- each. 1 

'l'ICANSISTORS: 0C45 4/6, PXA101 3/9, AF115 4/8. Sub min. Germanium diode 1/3. Ml diode Od. each. Silicon diodes, 200 PAN., 200 mA 
t 11- each, 400 p.l.v., 330 mA, 2/6 each. 

Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly! Kindly 
t make provision for additional postage and packing charges to avoid delay. Terms: Cash With Order or C.O.D. on Orders over 10/ -. 
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ARE YOU TRAINED FOR 

1965? 1966 ? 1967 ? 
Will automation or new techniques in Electronics replace you one day? 
DON'T TAKE CHANCES WITH YOUR FUTURE- DECIDE THAT 

YOU ARE GOING TO BE THE MAN IN DEMAND! 

Never before in history has it been so easy and so inexpensive to train for a 
rewarding career in Electronics, Radio and Television! 

BIM -TECH NOW OFFER THREE EXCLUSIVE HOME TRAINING 
COURSES. 

Anyone can afford these amazing courses anyone can understand this practical 
training No complicated mathematics to bold yuu back No old faahìoned, 
obscure explanations to frustrate you! 
The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND 
USE -Early lemons make fundamentals clear even to the beginner. while other 
lessons wil I give you the practical "know -bow" of an expert! 
Compares favourably with some courses costing very much more! By creating 
a mass market through large volume sales and eliminating individual letter 
writing we are able to pain on these savings dil2ctly to youl 
Each course is printed on extra large quarto size sheets and bound Into one 
manual to simplify handling and distribution. 
Please select the course most suitable for your requirements from the following: 
No. 1. RADIO COURSE. Fundamental facts -Electrons -Conductors and 
insulators -Radin Batteries -Circuits- Magnetism -Ohm's Law-Resistor 
Colour Code -Chart -What resistor to use-Electro- Magnetism- Electro- 
magnetic Induction -Self Induction -Radio Frequency Inductances -- Capacity 
Coupling -I.F. Transformers -Radio Coils -Radio Capacitors -The Farad 
Dielectric-Capacitor Colour Code -Alternating Current Theory A Filters - 
Reactance and Resistance -Charts to calculate Capacity F quen y and 
Inductance -Handy Radio Formulae -Practical Aspects of Radio Servicing- 
Radio Valves- Transistor Theory -N Type Germanium-P Germanium-P Type Germanium- 
Diode Action -Transistor Action-D.C. Stabilization-Transistor Bias Adjust- 
ment-R.F. Amplification -Superheterodyne Principles-A.V.C.-Power Sup - 
plles- Meters- Multitestees and Valve Testers Point to Point Servicing - 
Signal Generators and Signal Tracers -Using an Oscilloscope for Servicing 
Alignment -Amplifiers and P.A. Equipment High Fidelity -Advantages of 

' Inverse Feedback -Speakers- Frequency Modulation -How to Obtain Radio 
Jobs. Price for the complete course. ONLY SS / -. Plus postage l /6. 

No. 2. ELECTRONICS COURSE. Includes most of the above lessons plus L.C. 
and R. Combined Circuits Resonance Phenomenon Behaviour at Resonance- 
How Meters Work Making a Voltmeter Ohm meter Connections-Valves- 
Electron Behaviour -Triode -Characteristic Curves Power Supplies Audio 
Amplifiers- Microphones -Resistance Coupling Obtaining Grid Bias - 
Yeah Pull and Parallel -Phase Inverter Circuit -Radio Frequency Voltage 
Amplillere -LF. and Multiband Coils-Detection-Receiver Circuits -Resulta 
of Frequency Miring -A.V.O.- Electronic Oscillators- Quartz Crystals- 
Radio Transmitter Circuits- Modulation and Tuning Lines. Antennae and 
Radiation -Teat Equipment Using Meters- Electronic Test Equipment - 
Thyratrons- Photo -Cell Equipment -Radio Compass -H.F. Heating- 
Electronic Shaping Circuits- Electron Microscope -Electric Strain Gauges - 
Inter- Communicators -Radio Servicing Techniques- Servicing Printed Circuits. 
Prise for the complete course. Only 3916. Plus postage 1 /6. 
Graduates of the Electronics Course can quality for a certificate- details sent 
with sash order. 
No. 8. TELEVISION COURSE. Effect of Mis- adjusted controls- Pictures of 
various faulte-ServIce adlustmenta -- Circuit Faults indicated by a Poor 
Pattern -Finding Bad Valves by observing Picture Faults- Separate Channel 
I.F. System- Intercarrler I.F. System- Negative Picture- Interference- 
Antenna Principles and Practices- U.H.F. Transmission Lines -Facts About 
the T.V. Signal to Help you in Service Work -Synchronizing Separators -T.V. 
Interference Aide -All about Cathode Ray Tubes -Explanation of T.V. Circuits 
-Video Detector -Video Amplifier -D.C. Restorer Circuit -Automatic Gain 
Control Circuits- Oscillators- Deflection Coils- Automatic Frequency Control 
Cheulte- Analysis of Stagger Tuned LF. Receiver -Analysis of Three Inter. 
Carrier Type Receivers -The Vertical Deflection Circuit-The Horizontal 
Deflection Circuit-Waveforms-Schematics of various SP," time of a T.V 
U.H.F. Converters and Tuners -T.V. Test Equipment and Alignment Analysis 
of Various Problems. 
Pries for the complete course. Only 361-- Phis postage 1 /6. 
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 
You most be convinced that this is the best valor you have ever Been in Elec- 
tronic. Radio or T.V. Training, otherwise can c,tum the course for have 
your money refunded if sent with orde) after you have examined it in your 
own home for a full seven days. 
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 PAGE 
BOOK. Tick on the coupon one book for each course onlerrd with full cash. 
RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT 
BOOK. OSCILLOSCOPE BOOK. 
These free books are authoritative, and loaded with Information. Would 
cost at least 5/- each if bought separately -by sending cash you reduce book- 
keeping and other costs, which savings we pass back to youl 

FREE TRIAL OFFER! w 

Pay only 5/. per week if you wish. Clip coupon right now for this special offer. 
To: Sim -Teck Book Company, Dept. CW8, Galer'e Mill, West End, Southampton, 
Hants. 

Please send the following courses for a full seven day's trial. 
No. I. RADIO COURSE. No. E. ELECTRONICS COURSE. 

87/6, fuel. postage. 43 / -,loot postage. 
No. B. 

T7ELEV SIGN postage. URSE. 86, 
(Free trial customers tick only one please). 

If not delighted, I may return the course post -paid without further obligation 
on my part. Otherwise I will pay cash prim OR 5/- weekly until purchase 
price plus 2/6 service charge has been paid. 

Tick here if enclosing full purchase price. 
Please send nib FREE. RADIO FAULT FINDING BOOK. 
FREE. T.V. FAULT FINDING BOOK. Q FREE. OSCILLOSCOPE BOOK. 
Amount enclosed 

I (mderatand that you will refund this money in full R I am not 100% satisfied. 
Overseas customers please send full amount (including Ireland). 
NAME 

ADDRESS 

City County 
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ELIMINATE MAINS 
FLUCTUATIONS 

WITH THE 

" qq1ij { ¡ F 

Automatic Mains Stabilizer 
ta 9{1¿CI`I{I!)¿ (E) ; t¿dt¡ stabilized voltage supply.fecHy. 

tI1Ijl1jifitigJE}t ¿'pp¡¡f 
¿! 

MOVING PARTS 

41171'i1dtl :JIIi i7Jt NO ATTENTION 
i MAINTENANCE 

Suitable for both 110 and 
- g À. f 240 VAC. Accuracy: ± l `'o 

Capacity: 250 VA 
-r- r '. -s IMMEDIATE RESPONSE 

In attractive vented metal -+ case with leather handle. 

E1 
Size B" x 8", weight 21 lbs. 

L 1 1 s OS Carriage,/Packing 12,/6. From stock 

WORLD FAMOUS `SLID 

1icc 
- 1 

4 
ys ere. esssasM 

FNe 'fsrc 
-. ' 'O ,,. 

vnv utk tfWtat!!<6 

eraaslat 

` '.. 

&,- .... 

2.5 AmP. £5.17.6 
5 Amp. £9.0.0 

-UP' VARIABLE 
gg 

TRANSFORMERS 
T .,. *RATED CUR - 
:c RENT CONSIS- 

', TENT AT ALL 
POINTSALONG 

' THE WINDING 
Output: 0 -260 v. 
Input: 230v. A.C. 

x 50/60" 
DOW, 7Pi Shrouded fully 

variable trans - 

formers for 
. 

bench or panel 
r ,i mounting. 

i.. « 
ModeISBS 

t r - :. S amp. 

to Amp. £18.5.0 
20 Amp. £32.10.0 

Ex Works 

TRANSISTOR 

, e 
a 

II 
a e . 

,,, 

t 
r-s ) 4-,. 

,,,,;;). 

o ' 
MODEL AT -I Terminals: 

ONLY Screw Terminals. 
n Meter: 4in. 
} 

a1 I .Ó Size and 
L t/ Powered 9 

P. & P. 5'6 

TESTER 
FULLY PORTABLE 

PRECISION INSTRUMENT. 
MEASURES: 
Ico (lcbo) and the reverse 
current of diodes. 
PNP & NPN-0 -50µA 
(IRA per scale). 
POWER - ImA(201/A 
per scale). 
ß5 -200 (5 per scale) 
Bias current - 
(ImAonPNP &NPN) 
(5mA on POWER) 
a0.9 -0.995 (from ß a 

1\ 1-4 
Spring Sockets and 

50l..A moving coil. 
Weight: 7 x 5 x Sin. 21 Ib. 
by pen cells. 

TELESCOPIC AERIAL MASTS 
20FT. TELESCOPIC MAST. NEW, self- supporting all steel 
tubular 4- section masts, suitable for roof or wall fixing, as well 
as base location. May be extended to full height or locked at any 
position by special Roller cam locking rings. Bottom section 
approximately 11in. diam. Copperised and ONLY £5.0.0 
sprayed finish. Weight 16 lb. Carr. 7/6. 

LIMITED QUANTITY 
36ft. BRASS TELESCOPIC MAST 

Complete with built -in hand winding winch for easy rapid ex- 
tension. Finest quality non- rusting. Bottom section 2=' diam. 
Winds down to 9ft. One of the best masts ONLY £35.0.0 
ever produced. Carr. 301 - 
As supplied by us to shore stations and electronic organisations. 

I.M.O. LTD. 
Dept. P.W.4. 2 -5 Pow is Mews, Westbourne Park Road 
London W.I I. BAYswater 1756. 
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To give added support to the " bank " a stout 
tinned wire should be soldered to the outside of 
the shank of the adjusting set screw of each 
at the back, taking care not to allow the solder to 
run into the threaded portion of the shanks. This 
stout wire and the brass strip, are soldered to the 
lower chassis bar and give adequate support for 
this unit. 

The author fitted all 500pF padders though 

WIRELESS 369 

ALTERNATIVE VALVE TYPES 
There are several "alternatives" for the valves 

which have been specified. See Table 1. 
The centre spigot on each valve should be 

earthed, since this makes connection with the 
screening can. 

Note that V4 has pins 1 and 7 joined to l.t. +. 
This is essential for 1.5V working, in this type of 
output valve. However some valves can be obtained 

with the normal filament connec- 
tions for 1.5V operation, as per 
VI, V2 and V3, their filament 
connections being to pins 1 and 
7 as shown. 

. ....W ....,:... 
other values can be substituted according to the 
coil makers' instructions. 

A maximum value of 150pF is given by Messrs. 
Osmor for their Q09 long waveband oscillator 
coil, though the author has not found the 500pF 
one fitted gives too coarse an adjustment. 

Once adjusted for correct alignment, these 
oscillator padders are left alone, of course, as are 
also the slug trimmers in the oscillator coils them- 
selves. 

was found 

EATTERIES 
The batteries used with this 

set are the Ever -Ready A.D.35, 
1.1V for filament, and the 

Looking into the back of the com- 
pleted receiver 

compact 90V battery B.126 for 
h.t. 

The author has not tested the 
length of life of this h.t. battery 
for continuous use, and prefer'. 
to use it only when taking out as 
a portable. For indoor operation 
the author uses an Ever -Ready 
B.107. This larger battery cannot 
be accommodated actually in the 
set of course. 

The h.t. current consumption 
to be 12mA. 

Table I 

Mullard Osram American 
VI DK92 X17 IR5 
V2 DF91 W17 IT4 
V3 DAF9I ZD17 155 
V4 DL94 NI7 3S4 

Mazda 
ICI 
IF3 
IFD9 
I PIO 

Next month details of the frame aerial and 
cabinet will be given. 

TRANSISTOR TUNER /CONVERTER 
-continued from page 323 

following table gives spot frequencies:- 

L.F. L.F. 
Band Tracking 
end point 

Range 3- 
1.67Mc /s 183Mc /s 

Range 4- 
5.0Mc /s 5.5Mc /s 

Range 5- 
10.5Mc /s 11.5Mc /s 

H.F. 
Tracking 

point 

4.5 Mc/s 

13.5Mc/s 

28.5Mc/s 

H.F. 
Band 
end 

5.3Mc /s 

15.0Mc /s 

315 Mc /s 

The h.f. tracking point should be approx. 15° 
from minimum and the I.f. point 20° from 
maximum. Note what has been said about the 
19m band earlier and if it is desired to include this 
on Range 4, trim the h.f. end accordingly to 

minimum. about 16Mc /s. 
Oscillator Pulling. When adjusting the signal 

circuits. some slight dotuning of the oscillator can 
occur (pulling) and in order to prevent this effect 
giving a false peak, the tuning capacitor should 
he slightly rocked to and fro while aligning either 
mixer coil or trimmer. 

Second channel. Owing to the fact that an r.f. 
stage is used. second channel images will not be 
obvious. It is, however, essential that one uses 
the higher frequency of the two always present 

in a mixer, so if two settings are found during 
adjustment of trimmer or core of oscillator coils, 
the one with the trimmer or core furthest out is the 
right one. thus putting the oscillator above the 
incoming signal. 

Check on this by moving the core both ways 
on lower frequencies. and if two similar signals 
appear. the correct one is the furthest out. The 
same applies to trimmer TC7 on the high 
frequency end of each range. 
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SIMPLE A CARBON MICROPHONE 
$Y p. H. x . HARRIS 

THE unit to be described was made for home 
entertainment purposes, and has given much 
pleasure, although it is certainly not in the 

hi -fi class. 
The carbon was obtained by crushing the rods 

from old dry batteries, and is sandwiched between 
two Meccano plates, each 2-)in. square, although 
they can easily be made up from sheet metal. Also 
required are two pieces of plywood, each 2i in. 
square, and some +in. x +in. balsa strip. In the 
prototype, 3 -ply only hin. thick was used, so that 

3/e woodscrews 

Thin plywood 

1" bolt 

Meccano plate 
/lower side 

^- l scraped 

Corner scraped 

Washers cut 
from writing 

paper 

Balsa wood 
1/4 X yq strip 

Meccano 
plate 

(upper side\ 
scraped/ 

3/p" "bolt in centre 

This hole 
enlarged 

Thin plywood 

Fig.I t Illustrating the simple construction of the 

microphone. 

the finished microphone was both light and slim. 
The balsa wood can be obtained from any do -it- 
yourself shop. 

Construction 

Construction is shown in Fig. 1. The lower plate, 
with its upper surface scraped clean of paint, and 
one corner hole enlarged, is glued over one piece 
of plywood. (Evo -stik is a suitable adhesive agent.) 
A hole is drilled in the centre of the plate to take 
a small bolt, and a nut and a terminal are fitted to 
the bolt. The balsa sides are then glued in place. 

The tray can now be filled with the crushed 
carbon. The particles must be as small as possible, 

and they must fill the space completely, or the 
microphone will make rattling noises as it is 
moved. 

The two large paper washers and the upper 
plate are laid on top. This plate acts as the 
diaphragm; its lower surface and one upper corner 
is scraped clean. (This corner must be over the 
enlarged hole in the lower plate.) 

The upper piece of plywood is used to cover the 
diaphragm, and present a neat appearance. A l +in. 
diameter hole is cut in its centre with a fretsaw (or 
a pattern of holes may be drilled), together with 
small holes in the corners for screws. Through one 
of these, a bolt lin. long is passed, and a nut 
screwed up tight. 

A hole is drilled through the scraped diaphragm 
corner to the back. Washers are placed on the 
screws in the other corners to the same thickness 
as the nut, and the diaphragm cover is screwed 
down. The bolt from the top plate must not touch 
the lower plate. A further nut and terminal are 
placed on this bolt. 

The corners can now be rounded off, and the 
microphone painted, if so desired. 

The Circuit 

The circuit is shown 
phragm vibrates, the 
terminals varies. When 

3V 

in Fig. 2. When the dia - 
resistance between the 

a voltage is applied, the 

Microphone 
transformer 

Microphone 

1st valve 
of 

amplifier 

Fig.2t The input circuit used with the microphone. 

varying current induces a varying e.m.f. on the 
secondary of the transformer, which is amplified 
in the usual way. 

A microphone transformer with a ratio of 50: 1 

will be suitable. The author used a small bell trans- 
former, connecting the microphone to the 5V 
output, and the amplifier to the 230V input. 
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DO IT YOURSELF 
Build a Record Player and Save Pounds 
The Cheapest Way The L.K. Way 

SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer. Brand new, boxed, guaranteed. 
Reduced from 12 gns. OUR price E7.10.0 P. P. 3/6. Complete 
with microphone, tape, batteries and operational booklet. 
Features push -pull amplifier, two motors, single switch opera- 
tion, pause, speed, wind, rewind, record, play back. Can be 
used in any position, indoor or outdoor. 
Famous Autochanger or Single Player Units supplied with 
brand new, two -tone, de -luxe portable cabinets, 17 x 15 x Bfin. 
Strong carrying handle, gilt finish clips and hinges are used by 
famous make for 22 gn. model. Ready cut out motor board, 
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt 
amplifier. Amplifier ready built on metal chassis with output 
transformer, volume and tone controls. All items fit together 
perfectly. Assembly in 30 minutes. Only 5 wires to join. 12 
months' written guarantee. Available separately or package 
deals as below. 
Our NEW MKII Superb Kits are now being dispatched. 
L K, PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A. 14, T.C. 8 Mono E10.17.6 P.P. 516 
Garrard Autoslim, Mono 611.7,6 P.P. 516 

Single Player Kits as above 
Garrard S.R.P. I0, Mono 610.12.6 P.P. 516 
E.M.I. Autostop, Mono 610.17.6 P.P. 516 
Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut -out Board E2.1 S.0 P.P. 316 
Amplifier with 7 x 4in. speaker 63.10.0 P.P. 216 

Autochangers 
B.S.R. U.A.14, T.C. 8 Mono £5.7.6 P P. 516 
Garrard Autoslim, Mono £6.0.0 P.P. 416 

Single Players 
E.M.I. Autostop, Mono LS.7.6 P.P. 416 
Garrard S.R.P.I0, Mono 65.5.0 P.P 416 
E.M.I. Separate Pick -up E3.0.0 P.P. 316 

Transcription Units -Stereo Head -Mono 
Garrard 4 H.F. Stereo £14.10.0 P.P. 51- 
Philips A.> 10116, Stereo 612. 0.0 P.P. 51- 
Garrard A.T.6, Stereo L9.19.6 P.P. 5/- 

SCOOP! B.S.R. U.A.I4 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
65.7.6. P.P. 51 -. Latest model. 

SCOOP! Garrard Autoslim Mono P.U. Brand new 
and boxed. Wired for stereo. Latest model. 
Note OUR price 66.0.0 only. P.P. 51 -. 

SCOOP! Diodes -over 1,000,000 in stock -ideal substitute 
O.A.81 vision detector. 
Note OUR price 6l.0.0 per 500. P.P. 2f -. (In 500 lots only). 

SCOOP! 3 -watt Gramophone Amplifier. Complete 
with 5in. Speaker, 4916. P.P. 5I -. 
The amplifier is complete, on a fabric- covered baffle board. 
Output transformer included. Tone and volume controls and 
on /off switch. Ready to switch on and play. Terrific volume. 
Size 12fin. x 6in. x 3 }in. back to front. For 200 -250 v. A.C. 
Output 3 watts. 

SCOOP! A Stereo Amplifier by world famous amplifier 
designers. 5 watts per channel. Facia panel in black and silver. 
Assembled, tested, guaranteed. Even leads and plugs supplied. 
Maker's package unopened. 
OUR price £7.10.0 List price £15.15.0. P.P. 516. 

Please send for our Amplifier and Hi -Fi lists they are FREE. Our 
prices the most competitive in the trade. 

SCOOP! Microphones Complete Lead Coax. Plug, 
Brand New. Our Price, 5r- only. P.P. 116. 

IF NOT ADVERTISED IT IS STILL IN STOCK 
MAIL ORDER ONLY TO THIS ADDRESS PLEASE 

TRANSISTOR SECTION 
SCOOP! A first -class 2 wave -band 6 transistor superhet 

chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. 
Note OUR price 44.4.0 only. Suitable speaker 10/6. A few 
cabinets can be supplied at 2216 each. OUR price for the 
package deal 65.5.0 only. 

SCOOP! As above, 7 transistor 
OUR price 64.15.0 only. Suitable speaker 1016. Cabinet 
(very attractive), 2216. 
OUR price for the package deal £5.14.0 only. 

SCOOP! As above, 8 transistor. 
OUR price 65.4.0 only. Suitable speaker 1016. Cabinet 
(very attractive two -cone), 2216. 
OUR price for the package deal £6.10.0 only. 

SCOOP! A Limited Number Only. Tape Decks by 
B.S.R. Latest model. A.C. /200/240 v. Brand new and boxed. 
OUR price E6.0.0 only. P.P. 416. 

SCOOP! Tape Recorder Amplifiers. Suitable for 
B.S.R. or Collaro Decks. Price: £6.I0.0 for B.S.R. Deck; 
£6.12.0 for Collaro Deck. P.P. 6/ -. 
Mk.11l. Fully built, high gain, low noise, printed circuit. Attrac- 
tive grey and gold front panel 13 x I }in. Overall height 54in. 
Front to back measurement 54in. The amplifier is supplied 
complete with the switch wafer fully wired for B.S.R. deck. 
For Collaro deck, a completely wired separate switch with 
spindle is supplied. Magic Eye DM70 fitted. 

SCOOP! Superb 1964 F.M.- M.W.- S.W. 3 -Band 
Radiogram Chassis with F.C.C. certification Frequency: 
F.M. 88 -108 Mc! s; B.C. 535 -1605 kc /s; S.W. 3.5 -9 Mc's. Output, 
5 watts. A.C. only. Ferrite rod aerials. Product of very famous 
manufacturer. Brand new with full maker's gcarantees. 
List p ice 22 gns. OUR price IS gns. only. P.P. 516.. 

FREE! with this superb chassis for one month only, two 
5 x 6in. P ,'M Dynamic Speakers and beautiful cabinet with 
matt chrome trim. Knobs are included to suit the chassis. 
Please send for our Chassis Lists they are FREE. We are Main 
Agents for Brittamer "Empress" Chassis. 

SCOOP! Complete 14ín. TV Sets -Untested. Choice 
of Pye, Philips, Ekco and Sobel!, well packed -but at 
owners' risk. E2 each. Also few 17ín. TV secs 44.110.0 each. 
Plus carriage and packing inner London 101 -, elsewhere 151 -. 
VALVES -Ex- equipment Tested and Guaranteed 
EB9I 2/- EZ80 41- PY80 316 6F1 216 6BW6 51- 
EBF80 4/- KT33C 4/- PY81 316 6F12 2/6 
EBF89 4/6 KT86 71.. PY82 31- 6F13 5r- 
ECC81 3/6 PCC84 4/- PY83 6l- 6E14 51- 
ECC82 41- PCF80 41- PZ30 71- 6F15 6/- 
ECC85 5f- PCF82 416 U25 6f_ 

6F19 61- ECH35 6r- PCL82 5I- U26 61- 6L 7r- ECH42 6r- PCL83 516 U I91 71- 
ECH81 6r- PCL84 616 UNI 91- 6Lí8 
ECL82 6/- PL33 71- UAF42 S/- 6P25 51- 

EF85 416 PL36 616 UBC41 5r- 6P28 8r- 
EF91 213 PL8I 5/6 UCC847r6 786 6r- 
EL33 51- PL82 4/- ECF80 716 7C5 61- 
EL84 5/6 PL83 51- UF42 216 7S7 101- 
EY51 31- PY32 716 6C9 IOr- 7B7 61- 
EY86 4f6 PY33 716 6X5 416 7V4 51- 
EF80 in a batch of 12 for 161 -, plus 2/6 P.P ECL80 in a batch 
of 6 for 141 -. P.P. 216. P P. is 6d. on each valve. 
Mullard 14in. tubes of all types. AW and MW. All 17/6 each. 
P.P. 10/-. 
Speakers ex Equipment. Sin. 51 -, 7ìn. x 4in. 6/ -, 6in. 616, 
Bin. 71 -. P.P. 116 each. 
S.A.E. enquiries please. Our Complete Lists II- only 
-credited against your order. 

THE CHEAPEST, THE BEST, THE QUrCKEST 
SERVICE. 

6BW7 4/- 
1457 10/- 
30E5 5f- 
35Z3 51- 
35Z4 51- 
30PL1 71- 
PL12 Sf6 
30PLI3 6r- 
30FL I 71- 
6¡30L2 71- 
R19 616 
SOCD6 

16/- 
eCD6G 

121- 

L.K. ELECTRONICS (Victoria 
27 OLD BOND STREET, LONDON; W.1. 

LTD. 
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CONSTRUCTORS BARGAINS 
THE 'REALISTIC' 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mollard Trans. 
plus Crystal Diode. 350 milliwatt out - 

470 Kc /s91fullY tunable over 
long wavebands. Two-tone plastic 

cabinet with handle -size 7 x 10 x 3110. 
fitted socket for car aerial. Complete 
with full instructions. 
MAY BE BUILT £5.19.6 All parts sold separately 

FOR Battery 3/9 extra. 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. 
ONLY £1 EXTRA 

¿e a 

Orfigte., Iz 

All parts sold separately 
iluilery 3/9 extra. P. & P. 4/6 

"THE SPRITE" 
8 transistor mini pocket receiver. Full L. and M. waveband 
coverage. Size only 4 x 21 x lin. In sub assemblies. 310. speaker. 
CAN BE 79/6 Leather case, ear- 12/8 BUILT for phone and battery extra 

:111 parts sold separately. P. K P. 3/6. 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED 

RECORD LOW PRICES 
MYLAR BAST: 
5ín. Double play, 1,200ít. 15/- 
51ín. Long play. 1.2(10ft. 15 /- 
Olin. Double play. 1,800ft. 22/8 
lin. Stand. play. 1.200ft. 12/8 
710. Long play, 1,800ft. 19/9 
lin. Double play, 2,400ft. 25 /- 
P.V.C. BASE 
bin. Standard play. 600ft. 8/8 
Min. Stand. play. 850ft. 11/8 
P. & P. 1/- extra per reel. 4 ree 

. ACETATI: BASK; 
510. Long play. 900ft. 10 /- 
Min. Long play. 1,200ft. 12/8 
lin. Long play. 1,800ft. 15 /- 
MESSAGE TAPES 
Mn.-150f t. 3/8 
3in.- 225ít. 4/11 
3m -- aloft. 7/8 
Full range of Triple Play 
Tape available. 

is and over Post Free. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 
Beurs of business: e a.m. Io 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital. 

Buses 1811 and 36 pass the door. 

Boy's 2 Transistor Pocket Radio 
Ready made as illustrated- complete with 
personal earpiece, telescopic aerial, battery 

-`:I and carrying case! Wonderful value and per- 
t formance -full medium waveband coverage- 

' built In 21ín. speaker gives full tone reproduc- 
tion. Works on single PP3 9 v. battery. In 

( attractive plastic case -size only 4 x 21 x lin. 
All accessories included in the price. Not a toy. 

VIRECOMP'S 42 I POST 
PRICE COMPLETE - FREE 

Also 6 transistor model. Long and medium waveband. Fully 
built complete with earpiece, battery and leather 69 f6 Post 
carrying case. Free 

HMV 40 r.p.m. AUTO RECORD PLAYER 
Takes only 45 r.p.m. 710. discs. Plays 
up to 8 automatically. Fitted with 

car- 
tridge. Mounted on stu sturdy plinth - 
mze x x 510. For 200/250 P. A.C. 
mains. W IRECPRICE 58/8 3/6 

& P. < 

250MW TRANSISTOR AMPLIFIER 
Suitable for use with the above 
changer. Battery 2/6 extra. 
WIRECOMP'S 35/ P. P. 

Suitable 0 x 41n. speaker 12 /8 Post Free. 
The transistor amplifier can be incorporated in the plinth of 
the changer with the speaker -thus making a self -contained 
Record Player. £rJ 9 6 POST 
Can he purchased toget her for FREE 

Transistor BABY ALARM /INTERCOM. 
In 2 compact units, each size 41n. x 211n. x lin. Internal loud - 
sDeakers give ample volume. Complete ready for immediate use. 
Works from PP3 battery. Complete with battery and sixty 
feet of 
1V RECOM1' 131 IiIC wir 

le 6916 
P. & P. 2/6. 

Transistor TELEPHONE AMPLIFIER 
A must for business or pleasure. This neat little transistorised 
amplifier powerfully amplifies the incoming call and at last 
leaves you with both hands free while continuing your con- 
versation normally. The pick -up is suction mixed to 'phone. Battery -operated at negligible cost. Fitted off switch for 
private conversation. Size 41 x 3 x Mn. Complete with battery. 
WIRI:COMP's PRICE 

R P. 2 /G. 

NORCOL LTD. 
wish to announce their latest developments 

shortly. 

TRANSISTOR TOP BAND Tx 
8 watts Carrier Power. 12V h.t. 
70/2 aerial output. 
KIT complete with microphone, E14. 

TRANSISTOR TOP BAND Rx 
I1tV in for 200mW into 3/2 speaker. 
12V h.t. I.F. 455 kc /s. Tunable 
1.8.2.0 Mc's. 

KIT complete, E10 (covers broadcast 
band). 

TRANSISTOR RADIO batteries are expensive. 

The NORPACK miniature battery eliminator 
pays for itself. Approximately 4++ x 2+ x tin. 
9V O/P from mains. KIT complete, 35f -. 

An Alignment Service is available for assembled kits. 
NOMAD Car Radio still available, [6.19.6. 

Please send S.A.E. or phone for more details: 

PHIL SMITH, (c3PPU) Shop Manager 
147 LONDON ROAD, CAMBERLEY, Surrey 

Camberley 3743. 

AERIAL EQUIPMENT 
TWI N FEEDER 300 ohm twin ribbon feeder, similar K25, 
6d. per yard K35B Telecon (round) I16 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE, 14 G., HID 140ft. 171 -; 70ft. 816, P. & P. 216. 

Other lengths pro rota. 
AERIAL INSULATORS, Shell type, tin .9d. Plus Postage. 
CERAMIC FEEDER SPREADERS, 6in. type F.S. 10d each. 
P. & P. 21 -. 
CERAMIC "T" PIECES, Type A.T. for centre of dipoles 
116 each. P. & P. I1 -. 
2 METER BEAM S ELEMENT W.S. MAGI. Complote in 
box with 1 -21in. mast head bracket. PRICE 491- P. & P. 316. 

SUPER AERAXIAL CABLE, 75 ohms 300 watts vary low 
loss 118 per yard. P. & P. 21 -. SO ohm, 300 watt coax vary low 
loss 119 yard. P. & P. 21 -. 
ABSORPTION WAVEMETERS 3.00 to 35.00 Mc /s in 3 

switched bands. 3.5 7, 14. 21 and 28 Mc /s. Ham bands, marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack, 2216 post free. 
VARIABLE CONDENSERS All brass with ceramic end 
plates and ballraca bearings, 50 pF, 519, 100 pF, 6%, 160 pF, 
716, 240 pF, 816 and 300 pF, 916 All fitted with rear extension 
for ganging. P. & P. I1 -. Also Flexible Couplers, 11- each. 
SETS OF VALVES for AR88 (14) L3.I0.0 post free. 
METERS. 31in. with 21in. scale, 0-10 mA, IST -; 0 -100 mA, 
P. & P. 116. 
THERM O, 21ín. round 0 -2.5 amp, 716 each. P. & P. l'6. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone CE N 1635 
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FEATURES of the two latest transistor portables 
from Baird, are their light weight and neat 

design. 
Model 290 weighs llbs. with PP6 battery, 

covers medium and long waves and employs seven 
transistors. It has a 3in. speaker, aerial and earth 
sockets and tape recorder /earphone socket. The 
brown fibre case is covered with foam -filled 
leathercloth and measures 7,6in. x 2in. x 5in. 
Price is 11 guineas inc. P.T. 

Model 292 weighs 2lbs. with PP6 battery, has 
seven transistors and covers medium and long 
waves. Like the model 290 it has a 3in. speaker 
and tape recorder /earphone sockets. Provision is 
also made for the attachment of an external aerial 
and earth. 

Housed in a deep grey leather grain plastic case, 
model 292 measures 84in. x l in. x 5in. Price is 
10J, guineas inc. P.T. Baird TV Distributors Ltd., 
414 Chiswick High Road, W.4. 

The model 292 transistor receiver new from Baird. 

373 

This new capacitor tester is made by KLB 
Limited. 

Electric 

In-Circuit Capacitor Tester 
THE PACO C.25 " In Circuit " capacitor tester 

is described as one of the most valuable pieces 
of fault- finding equipment that any service 
engineer could have on his workbench. It reveals 
immediately any open or short- circuited capacitors 
without removing them from the circuit. The 
PACO C.25 also locates dried -out electrolytics in 
one quick test. Price is £15 19s. 6d. camplete, or 
may be purchased in kit form for £14 12s. 6d. 
KLB Electric Limited, 335 Whitehorse Road, 
Croydon, Surrey. 

The Danetone model SRT 620 record player. 

Danish Record Ployer 

FROM Denmark comes this new Danetone SRT 
620 Hi -Fi mains record player. Typical of 

Scandinavian design, this record player is styled 
for use as a portable unit, and its black base and 
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teak coloured wooden top make it a very attrac- 
tive accessory in the home. 

Features include autostop mechanism, 4 speeds, 
stereo cartridge, tone control and 24W virtually 
undistorted output into an 8in. speaker housed in 
an acoustic wooden cabinet. 

The Danetone SRT 620 costs 21 guineas inc. 
f3 ls. purchase tax. An additional matching 
loudspeaker for stereo is available in a cabinet 
with extension lead supplied, at an extra cost of 
7 guineas. Denham and Morley Ltd., Denmore 
House, 1731175 Cleveland Street, London, W.I. 

This new French receiver has recently become available 
in this country. 

Portable Car Radio 

NEW from Sonolor. of France, comes the 
" Flash 64 " portable transistor receiver. It is 

said to work equally well in a car and in the 
home. The Flash 64 covers long, medium and 
short waves (16 -50m) with push -button wave - 
change and variable tone control. The circuit 
includes seven transistors and a 64in. speaker. Also 
fitted are telescopic aerial, slow motion tuning, 
earphone socket and car aerial socket with ferrite 
rod isolating switch. 

The Flash 64 measures 94in. x 8in. x 3in, and 
costs 224 guineas, including £3 5s. 4d. purchase 
tax. Denham and Morley Ltd., Denmore House, 
173/175 Cleveland Street, London, W.I. 

New Codar Transmitter 
cODAR RADIO COMPANY announce a new 

transmitter, the A.T.S. The dial is calibrated 
1.8- 2.0Mc /s and 3.5- 3.8Mc /s, covering the 160 
and 80m amateur bands. At the rear of the 84in. 
x Sin. x 4in. cabinet, are Mic. co -ax socket, preset 

'mic. gain control, power supply socket, phone /c.w. 
switch and output co -ax socket 

WIRELESS August, 1964 

The valve line -up is: EF80 /EF80 /6BW6/ 
12AX7 /6BW6, and the power requirements are 
250V, 100mA; 6.3V, 1.8A (or 12V, 0.9A) 150V 
stabilised for VFO supply. There is a matching 
power pack for 200 -250V a.c. 

Also included is standby /net /transmit switch- 
ing, together with aerial changeover, transferring 
the aerial to the receiver in the " standby " posi- 
tion. Neon indicator monitors " standby " and 
" transmit ". Price of the transmitter complete 
£16 10s., and the power unit, £8. Codar Radio 
Company, Bank House, Southwick Square, South- 
wick, Sussex. 

The latest transmitter from Codar. 

Wonder Plug 

A 
BOON to all servicemen and constructors is 
the " Fittall ", a plug which eliminates the con -, 

tinùal changing of electric plugs to fit different 
sockets. Five types of plug can be made: 13A 
fused, SA 3 -pin, 15A 3 -pin, 15A 2 -pin and 5A 
2 -pin. All that is needed to change the plug pins 
being simple movement of the selector arm fitted 
at the base of the plug. The whole unit is housed 
in a shock -proof unbreakable plastic housing. 
Price is fixed at 12s. 6d. R. W. Rumble (G.B.) Ltd., 
Coastguard Road, Larne, Co. Antrim. N. Ireland. 

WARNING : LIVE CHASSIS 
With reference to the article a "Voice- operated 

Baby Alarm" published on page 253 of the July 
PRACTICAL WIRELFSS, we bring to reader's atten- 
tion that the chassis in this design is connected 
directly to one side of the mains supply. It is 
therefore possible for the chassis and the micro- 
phone to be "live," presenting a danger of shock 
to the user. 

Certain modifications should thus be carried 
out to render the equipment safe. The fitting of 
0.02µS 1,000V d.c. capacitors in each of the leads 
to the television receiver, and also in the micro- 
phone leads before they leave the chassis is 
recommended to readers intending to construct 
this piece of equipment. 

Contact with the chassis should be avoided, 
and no attempt should be made to "earth" the 
equipment. It is further recommended that the 
equipment is contained in either a wood or Bake- 
lite type cabinet to reduce the risk of shock to 
others. Any fixing screws that appear on the 
outside ' of the cabinet should be carefully 
"hidden" or covered. If a slight "shock" is 
experienced when contact is made with the micro- 
phone, either the mains lead to the wall plug 
should be reversed, or the plug itself. 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1964 PRACTICAL WIRELESS 

IdlllllllllpHllllllllllllllplullrl,'11 

a t191yq4i9xm114'tinp 

9!41PVIy1 Ï tÌ,GnglMl q 

TKE 

7 

. 
i- - 

w - 

::!s°i° **Y. 

uTIEsom - _ ..._. 

375 

FI V E ! There are 30 other models, too. There ARE several other makes of solder- 
ing instruments. Big ones. Small ones. Good ones. We've seen them. We 
don't make the biggest ones. Or the most expensive ones. Or the most 
elaborate ones. We DO make the smallest ones. And the widest range. 
We make the best. Always have. May we send you details? 

Brochure P.W.IO post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 

WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave Transistor Superhets:- 

P50 IAC Oscillator Coil for 176 pF tuning ... 5t4 ea. 
P50 2CC 1st & 2nd I.F. Transformers ... ... ... 5f7 ea. 
P50,3CC 3rd I.F. Transformers ... ... ... ... 6t- ea. 

All mounted in individual cans ¡bin. diam. x Qin. high. 
RA2W Ferrite Rod Aerial 208 pF Tuning ... ... ... 12f6 ea. 
LFDT4 Driver Transformers ... ... ... 9'6 ea. 
OPTIA Output Transformers ... 10t6 ea. 
PCAI Printed Circuit Panel ... ... ... 9f6 ea. 
Constructor's Booklet ... 2f- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 
receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 
coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency ch:.nge 
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 
bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided iliustrating 
such a layout. 

H Coils 3'9 each. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 
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For 

HIGH SENSITIVITY 

MAXIMUM RELIABILITY 

LINEAR 
HIGHEST FIDELITY 

REASONABLE COST 

We regret to announce that after maintaining our prices for seven years (with 
the exception of one unit) we are reluctantly announcing a revised price list. 

L.50. 50 watt Amplifier approximately 14 x10 x 8 in. LT.45X. Tape Amplifier with equalisation adjust - 

Sensitivity 25 m.v. output for 3 and 15 ohm ment for II 31 and 71in. per second. Suitable for 
Speakers. Retail price 22 guineas. Collaro Studio Tape Transcriptor. Complete 

with intregral power pack. 
Retail price 12f guineas. CONCHORD. 30 watt Hi -Fi Amplifier with two 

separately controlled inputs. 
Retail price 17 guineas. 

L.IO. IO watt Hi -Fi Amplifier with separate pre -amp. 
Retail price 16 guineas. 

L.I(10. 10 watt Hi -Fi Amplifier with integral pre - 
amp. Retail price 13f guineas. 

DIATONIC. 10/14 watt Hi -Fi Amplifier with 
integral pre -amp. Retail price 12f guineas. 

LP.I Tape Pre -Amplifier. As above but less power 
pack facilities. 

L.45A. 4/5 watt Amplifier. 
Retail price 6 guineas. 

LG.34. 3'4 watt Amplifier. Shelf mounting type 
for gram use. Retail price f5.10.0. 

L.5/5. Stereophonic Amplifier. Output 5 watts TREMOLO UNIT. For Guitar purposes to plug into 
each channel. Retail price 12f guineas, mains Amplifier. Retail price 4 guineas. 

Trade and Export Enquiries invited - 
LINEAR PRODUCTS LTD. ELECTRON WORKS 

ARMLEY, LEEDS. 
Tel. Leeds 63-0126 (3 lines). 

S.A.E. for catalogue. 

SUMMER CLEARANCE SALE - 

MAKE 5 DIFFFRENT 
TRANSISTOR 

RADIOS FOR 30'- \ sains Itxli., Constritcton Set! 
' radio expert for SU; -. 

A complete Rome Radio Course. 
N., experience needed. Parts 

net. lta,bo book, instructions for 
-.a ach desi;h. St.PbyStep Plan, 

ail Transistors, loudspeaker, personal phone, knobs. 
crews, etc., all You w.c.!. Box size 14 x 10 s 2 u 

sparte avail. sep.). Originally 66, 30 / -, plus 2/6 
P. P. 

MINUTE 
TRANSISTOR 

Amaze at the quality 
i tone and volume. 

3} x 
s 

_ x 11in., the 
MIAMI works for months on a 1/2d. battery. 
Simple assembly plan with set, 17/6, plus 1/6 P. e P. 
AR parte available separately. 

AMAZING CIGARETTE RADIO 
ONLY I8'6 NO MORE TO PAY 

Amass soae friends! this 
Malik sensitive TRANSISTOR 
"011.1A-RADIO" receives all 
medium wave stations clear 
and crisp -holds ten dgs.- 
weighs less than 3 ose. with 
rigs.! Tiny battery inside costs 
3d. lasts over 3 months. This 
brilliant little novelty personal 

'phone radio is Ideal for Bedside, News, Sports. 
Odder. Can be built by anyone from pictorial 
diagrams in an boor or ewe. All pails supplied 
for 18 /8 (add tjfi P. a 1'.). l'ar!, sold s.'paratelyl. 

PRICES SLASHED 
STOCK ROOMS MUST BE CLEARED 
TO MAKE WAY FOR NEW STOCK 

MINIATURE SPY CAMERA 
ONLY 19/6 
This exciting ici is 

speed camera is a pre- 
cision -made inst rumen 
in chromed steel and 
leather with mlllimagnl- 
tring Lena -each 14 intn. filin taus... tel pic., Size 
11 x 11 a 2in., only 18 /6. P. 0 P. 1/6 extra. 
FREE Leather Carry -case, Sis Rolle of Film. 

" VOLKSRADIO" 
POCKET VALUE RADIO 

ONLY 15/- 
Take -over Bid makes this 
Fantastic Offer possible - 
the beautifully compact 
"5 Star Volksradio" mea- 
sures 45 x 2¡ x 11in. 

ewes perfectly-in the 
bedroom, office, gardon 
-over all M.W. inel. l.uxenlisait -g. Under Id. hour 
running cost. Anyone can assemble it In 1 or 
2 hmtes, using our simple A.U.C. plan, 15 / -, plus 1/6 
P. a P (Parts can he bought sep.) 

Our New 4 -Stage MINUETTE 
nnd,i1ht, - 
"MINUETTE" 4 -STAGE 
transi t r t In very 
strong ready drilled 
ULTRA MODERN 
t ASE, size only 6 x 31 x 

lin. Uses three transis- 
tors and diode and 
SELF -CONTAINED 
LOUDSPEAKER. Very sensitive, ideal for office. 
bedroom, holidays, etc. Months and months of 
listening off 142 battery. Can be bulls FOR 
ONLY 50/- including Proper Case, miniature speaker, 
etc. Simple as A.B.C. Pictorial Step -by -Step Plana, 
etc., plus post and packing 1 /6. Parts sold separately. 

TRANSISTOR POCKET RADIOS 
BOLE PURCHASE ENABLER US 
TO MARE THIS FANTASTIC 
OFFER -AND WITH MONET 
BACH OUARANTEE!I The 
"SAN REMO" ... so tuned that It 
brings the voices of star enter - 

oners 
and vocalists dramatically 

life -in your home, office, etc. 
Only 41 x 21 s I tin. Pits easily 
into your pocket or handbag. 

Works for months off 1/B battery. Should last n lire. 
tiroc. anyone can assemble It in an hour or two with 
our easy plan. Miniature speaker. carrying case - 
everything only 28 /6, 216 P. A P. (Parts can be 
bought separately.) 

Fabulous ST. TROPEZ MK. 6 
The Sensational Pocket Radio 

This tantast is once will amaze you =l -the beautifully compact ST. ' [., t'a" TROPEZ, measuring 41 x 3 x llln. 
A - receives peri ectly In bedeau», 

zzl office or garden -over all medium 
waves Including Luxembmtrg. l "n. 
der Id, per hoar running cost. 
ANYONE ,on 

a 
ssemble it in one 

or two houes using one simple 
A.B.C. plan. 26/- (P. o P. 2/6 

extra). (Case extra). Parts can be bought separately. 

B and New, Boxed. AUTOMATIC CAR CIGARETTE 
L GHTERS. Heavy chrome finish, holding 10 rige. 
and issues ready -Bt rig. Work( off 6 or 12V. 
Speeinl Clearance Prime 10 /8, plus 1!e P. R P. 

CONCORD ELECTRONICS 

READY TO PLAY 
TRANSISTOR RADIO 
FULLY TRANSISTORISED 
SAYROMA Mk. 7. This 
latest 1064 model Is 

cheered by experts for its 
fantastically low price. 
Built in two -tone case, size 
41 x 21 x 19in. Receives 
M.W. stations loud and 
Blear. Every radio Is fully 
tested brhrre dispatch. 
Price ready built 25 / -, P. a P. 

'i extra. Free earpiece with sel. 

FOR ONLY 

25/- 
No more to pay 

LTD. (Dept. P.W.10) 9 Western Road, Hove, Sussex 
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LETTERS 
TO THE 

EDITOR 
PRE -WAR FIELD DAYS 

SIR,- Before the last war I used to belong to 
the "Thornton Heath S.W. Society", now 

defunct. Some of our members were G2RD, 
G2DP. G4AA and G4FW. but I had only reached 
the 2FXT artificial aerial licence stage. 

In June. 1938, we had a 5m field day and I 
partnered G4AA. We found a beautiful spot near 
Warlingham, off the beaten track, with no 
screaming jets flying over, just an occasional visit 
of a stately Hannibal. 

We settled down to logging the various stations 
till about 2.30 in the afternoon, when we 
discovered that our beer had run out. We tossed 
up to see who would make the trip to the nearest 
"boozer" some two miles away and my partner 
lost, so away he went, leaving me strict 
instructions about the liveliest part of the band. 

After logging several stations I turned to one 
end of the band and could hear music, classical 
music; appropriately enough Beethoven's Pastoral 
Symphony. I opened the back of the set, 
stretched the coil a little, and heigh ho, there was 
" Ally Pally " spot on! 

I listened on and on to the orchestral concert. 
Suddenly a shadow appeared over my shoulder. 
It was my partner, who had been lucky enough to 
get a lift back by car and so arriving back a lot 
quicker than I had expected. Was my face red 
and was he mad! Needless to say, we finished 
well down the field at the end of the day. 

I often wonder what has happened to all my 
acquaintances since then. But one I do know and 
often hear him, Alvar Liddell. In those far -off 
days Sunday mornings used to be a busy time and 
even 2FXT used to "jump" the artificial aerial, 
but nowadays I think the bands seem empty of 
local 'phone stations. -P. O. HUBBART (West 
Croydon, Surrey). 

(Out of those licensed amateurs mentioned by 
Mr. Hubbart G2RD and G3FP are known to be 
still operating. -Ed.) 

A NOVEL ECHO UNIT 

SIR, -I wonder if any of your readers have ever 
tried the arrangement that my friend and I 

used to obtain an echo. The quality is by no 
means hi -fi but is suitable for a lot of " science 
fiction " music. 

One tape recorder containing the loaded spool 
is set to " record " and the other is set to " play ". 
The first one's microphone is placed near the 
second one's speaker. This system has one 
serious drawback, though: the distance between 
the heads is too great for an echo. However, if 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply al iee details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

the first recorder has its pressure pads held off 
the tape, and the tape is guided over the record 
head, the second tape recorder can be put on to 
" fast rewind ". Upon pushing the tape on to the 
head it will play. The effect of the increased 
speed is the same as decreasing the distance 
between the heads and so an echo is obtained with 
no additional equipment. 

When played on fast rewind on the second 
machine (now detached from the first) the echo 
can be recorded on the first recorder at a more 
orthodox, less tape- consuming speed. Incidentally. 
good effects are also obtainable by playing the 
tape in reverse. -P. RILEY (Croydon, Surrey). 

NOT SO OBVIOUS 
SIR,- Regarding the 7Mc /s Transceiver (June 

P.W.), it occurs to me that it might develop a 
little fault after a few weeks' operation. Those 
who have studied the circuit of the ex -W.D. No. 19 
will have found that almost all the decoupling 
capacitors in the " A " receiver are 350V wkg. 
The maximum voltage to which they are subjected 
is in the order of 250V. It will be observed, 
however, that the a.g.c. time constant /decoupling 
capacitor to the r.f. amplifier is of 600V d.c. 
working (provided the set is post -1942 or 
modified). 

Six hundred volts of a.g.c. does seem a bit 
much! It bothered the poor wireless mechanics 
in the early 1940's, too, until someone had the 
bright idea of putting a valve -voltmeter across the 
then 350V a.g.c. capacitor and switching to send. 
As the receiver heaters were left on when 
transmitting and only the h.t. switched off (as in 
the 7Mc /s Transceiver) the control grid, tuned to 
the transmitter frequency, acted as a most 
excellent diode, and the resulting voltage was 
usually too much for the poor old a.g.c. capacitor. 

I'm not sure how much transmitter voltage will 
be induced into the grid circuit of the triode of the 
receiver in the "Transceiver" as I have not built 
this circuit myself but I suggest some tests are 
made -just to make sure about these voltages. - 
MAYDAY (name and address supplied). 

SIR,-The 19 set runs an 807 to some 25W input, 
i.e. 500V at 50mA, whereas the 7Mc /s 

Transceiver runs an ECL86 to some 5W input and 
with a difference in power of less than a quarter. 
The corresponding voltage across the capacitors 
would be very much less. The receiver blocks on 
keying obviously because of the diode action 
referred to and I use this as an aural indication 
when I am sending. " Mayday " doesn't say the 
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value of the a.g.c, capacitor he's referring to but 
in the grid circuit of the Transceiver the values 
are 2pF bandpass coupling and 300pF grid leak. 
I should therefore imagine that a.g.c. decoupling 
would be 0.05µF or 50,000pF. -D. GIBSON, 

G3JDG (St. Albans, Hertfordshire). 

Sir, -1 would be grateful if any reader could sell or 
loan me ... 

any information at all on the No. 19 Set. - 
P. L PETERS, 59 Manvers Road, Swallow Nest, Sheffield. 

any circuits, manuals, etc., on the Marconi 
Canadian No. 52 Set. -P. WOODS, 46 Chaucer Road, Bedford, 
Bedfordshire. 

information dealing with modifications to the 
Wireless Set 19 Mk.3. -G. FAUNPEL, 86 No Sudley Road, 
Liverpool 17, Lancashire. 

the circuit diagram and instruction manual of 
the Collins TCSII receiver. -O. GREENSLADE, 2 Millham Road, 
Loatwithiel, Cornwall. 

. the circuit and any data for the Marconi CR300 
receiver. All postage rèfunded. -E. FORD, 106 Skinner Street, 
Cresswetl, Worksop, Nottinghamshire. 

service data or manual for the Hallicrafter 
Marine Radiophone, Model H.T.11 or I la. -K. E. LE MASURIER. 

"Aquin," Feugre, Cobo, Guernsey. 
. the manual or circuit diagram for the v.h.l. 

transmitter /receiver type TR1986: K. ORCHARD, 25 Kenmore 
Drive, Yeovil, Somerst. 

one clean copy of P.W. for December 1962 

(with blueprint) for two clean issues of November 1962 (with 
blueprints).-R. TuPPEN, 122 Old Farm Avenue, Sidcup, Kent. 

the issues of P.W. covering the conversion of 
the No. 19 Set (May and June 1958).-D. L. HuuHES, Mountain 
Air, Began Road, St. Mellons, Nr. Cardiff. 

. copies of P.W. for April, May and June 1961, 

dealing with the P.W. Signal Generator. All postage costs paid. - 
N. HURST, 7 Marston Road, Silversands Caravan Park, Lossie- 
mouth, Morayshire, Scotland. 

the April 1963 issue of P.W. -A WILLIAMS, 

24a Gwyddon Road, Abercam, Newport, Monmouthshire. 
,.information concerning the frequency ranges, 

crystal frequency, power supplies, etc., and any other information 
on the W119IA Wavemeter. -W. BouRRE, 33 Victoria Street, 
Rutherglen, Lanarkshire, Scotland. 

, manual or any information on the USA Valve 
Tester /Multi -range Meter, Model No. 774/4, 774/5, or 74414. - 
R. HICRLIN, 13 Clive Road, Heath Park, Romford, Essex. 

Cabinet Care 
-continued from page 354 

quicker and easier to remove it and refasten after 
cleaning. Always use a quick- drying cement, 
fasten one edge, allow to dry, then stretch to 
shape. 

The deeper scratch may be filled, as with shellac 
filling of woodwork, but this time a weld is necess- 
ary to make the filler hold. If the filler is a piece 
of similar plastic, this can be chipped to a fine 
powder, then pressed into the crack, moistening 
the inner edges of the crack with carbon- tetra- 
chloride -(CTC) which is the basis of most switch 
cleaners and a solvent for many plastics. 

Great care must be taken not to allow the CTC 
to drip on the exposed surface of the plastic, and 
the filling should be such that it can be polished 
down to the normal surface. A break can be 
treated in a similar way, the raw edges of the 
crack being brushed with CTC and the parts held 
together until the solvent evaporates. 

This is by no means a perfect joint, and can 
hardly be expected to take great strain, but gentle 
care will often save the cost of a new -and expen- 
sive- cabinet. 
Worn Screws 

Worn screw threads when self -tapping screws 
have been removed and re- inserted too often can 
give a lot of trouble. The common mistake is to 
use a larger screw. This is no good -for the hole 
must be exactly drilled to clearance first, or the 
plastic will crack. A better way is to make a plug 
of sleeving, to fit the hole easily and take up the 
slackness of the screw. 

Use p.v.c. sleeving, and slit it along its length, 
so that the screw can get a good start and as it 
tightens it will press the p.v.c. to the walls of the 
hole and ensure a good fit. See Fig. 3. 

Special plastic cements are available, for 
different kinds of material, but a good general 
purpose contact adhesive is often as effective for 
both wood and plastic breakages, where no strain 
has to be placed on the mended parts. 

End Fed Aerials 
-continued from page 343 

satisfactory. Tinned copper wire is more easily 
tapped than enamelled wire. 

Capacitor Cl should be wide spaced. and 
equipped with an insulated extension spindle. it 
can be 100pF to 200pF. Spacing equal to that of 
the p.a. anode capacitor (C1, Fig. 5) is usually 
sufficient. For the h.f. bands, fewer turns are 
needed, so the capacitor is tapped equal amounts 
towards the centre of the coil, by transferring clips 
from A -A to B -B, etc., or by using a double pole 
rotary switch. 

L2 is three turns, adequately insulated, and over- 
wound on the centre of Ll. This number of turns 
should generally do for 3.5- 28Mc /s, but if the 
3.5Mc /s band is not worked, two turns may be 
used instead. A convenient length of 7512 or similar 
co -ax goes from L2 to the transmitter pi output 
(C2 in Fig. 5). 

When the aerial is of such a length that it is 
near a } -wave, or multiple of 4- waves, on all 
bands, it may be connected directly to point C. It 

is then only necessary to change the taps A -A, 
when changing bands. 

If the aerial impedance is low on some bands 
(due to its length) the aerial should be tapped down 
the coil. This is most easily done by moving the 
aerial tapping a turn at a time away from the 
centre. until sufficient transmitter loading is 

obtained. If possible, an aerial length that is fairly 
high impedance on all bands is recommended. 

If the tuner is in circuit for both transmitting 
and receiving, Cl may be adjusted for maximum 
signal strength on the receiver. If the receiver 
aerial input impedance is low, and the aerial impe- 
dance high, an actual increase in signal strength 
will be obtained. 

Loading of the transmitter is accomplished as 
previously described, but as the transmitter is 
working into the low impedance of L2, C2 will 
need to be at relatively high capacity for the 1.f. 

bands. if a standing -wave indicator is used, It 
should be included between transmitter and L2, 
and tuning is adjusted for minimum reflected 
power. When an r.f. meter is favoured, it should 
be included in the aerial lead, not in the lead 
from transmitter to tuner. 
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NEWS 
No. 4 JULY /AUGUST 1964 

A CHANCE FOR 

PHOTOGRAPHERS 

Completely built Micro -6 sets 
are a rarity at head office which 
is why a couple of our secre- 
taries slipped into the test room 
to listen for themselves and got 
caught in the act by the works 
manager who had his camera 
handy. If you have any amusing 
or interesting pictures of the 
Micro -6 in use, let us see them. 
3 gns. will be paid for each one 
published. Brief details should 
accompany each print sent. 
Unused photos will be returned 
to readers. 

DESIGNS WITH A PEDIGREE 
It is but little more than a year ago that the name 
Sinclair Radionics appeared to the public for the 
first time, offering entirely new concepts in micro - 
radio receiver design. The impact was fantastic. 
There had never been anything like it before. Various 
other designs were introduced, leading up to the 
world's smallest radio, the Micro -6 and then the 
TR 750 Power Amplifier. Today, Sinclair is the best 
known and most quoted name in anything to do with 
transistor designs for constructors. 

There are two simple, but exclusive principles 
behind this triumph -firstly the extraordinary effi- 
ciency of Sinclair Micro Alloy Transistors (Golden 
MATs). These make possible standards of perfor- 
mance far ahead of anything the public can obtain 
from other transistors. Secondly, there are the designs 
themselves. These come from a team accustomed to 
working to very high standards in transistorised 
electronics, for this group is but part of Sinclair 
Radionics Ltd. who are in fact industrial electronic 
consultants! 

So we are well used to solving problems and every 
design we produce for you is exhaustively tested long 
before being advertised. That is why Sinclair Micro 
Transistor Designs have completely captured the 
imagination' and enthusiasm of constructors every- 
where. They have never had the chance to build to 
these professional levels in the transistor field before, 

to say nothing of the pleasure and satisfaction to be 
obtained from their wonderful performance. 

There are other intriguingly efficient designs using 
MATs which are well worth trying. These will be 
found in three books advertised on the following 
pages. In the meantime we learn that a number of 
constructors wearing Micro -6 receivers on their 
wrists, on being asked the time have replied with a 
somewhat far away look, "Half past Housewives' 
Choice" or words to that effect. Why not? The 
Micro -6 on its "Transrista" Strap is setting a new and 
original fashion in listening. 

THE WAY TO LUXEMBOURG 
It is interesting to note that having applied band - 
spread to higher frequency end of the Medium wave 
band to make it easier to tune in Luxembourg, other 
manufacturers are now doing the same thing -but no 
other set compares in size with the Micro -6. 

BRINGS IN PIRATES ! 

We receive enthusiastic letters from Micro -6 builders with such 
regularity that we could be forgiven for taking them as a matter 
of course. But a new note begins to appear in our correspondence. 
T.F.C., Windsor, among many, reports excellent reception from 
"Caroline" and "Atlanta" anchored in the North Sea, whilst 
it is interesting to note that J.M., Bromley, Kent, listens nostalgi- 
cally to Athlone at the other end of the scale. 
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sinlair 

August, 1%4 

micro- 
THE WORLD'S SMALLEST AND MOST EFFICIENT 

SINCLAIR MICRO -6 THE WORLD'S SMALLEST RADIO 

SIZE I4/5" x Iaflo" x 

COVERS M.W. BAND 

WEIGHS LESS THAN 
I OUNCE COMPLETE 
with SELF -CONTAINED 
BATTERIES and AERIAL 

When you have built this wonderful set, you will find it your constant 
companion everywhere -indoors and out -in car, bus, train -wh 
you want to listen. Its power is such that it ensures good reception 
under the severest operating conditions, yet it is so small you can wear 
your Micro -6 like a wrist- watch! Tuning covers the entire medium 
waveband with bandspread over the higher frequency end to ensure 
better separation of Luxembourg, Continental and other stations. 
Listening is by means of the lightweight high quality earpiece provided 
(except when you want to use the set with the TR750 and a loudspeaker), 
The earpiece switches on when plugging in. THE SET IS SO WELL 
DESIGNED AND THE INSTRUCTIONS SO CLEAR THAT ANY- 
ONE CAN BUILD THE MICRO -6 AND HAVE IT WORKING IN A 
SINGLE EVENING. Ali parts including earpiece and instructions 

come to: 
Mallory Mercury Cell Type ZM.312 (2 required) -III I d each. 

S9 /ß 
SINCLAIR TR750 POWER AMPLIFIER 

MAKES A CAR RADIO OF YOUR MICRO -6 

This outstandingly successful power ampl,fier builds on to a 

printed circuit board 2 x tin. and includes its own volume 
control with on -off switch. The TR750 is primarily intended to 
provide powerful loudspeaker reproduction from the Sinclair 
Micro -6 or Slimline receivers, to enable owners of these sets to 
use them also for car radios, loudspeaker portables or domestic 
radios. Amongst many other useful applications, the TR750 
makes an excellent record reproducer used singly for mono or 
paired for stereo. Frequency response ± IdB from 30 to 
20,000 ds. Transformerless output of 750 milliwatts for IOmV 
input into 2 K ohms, using standard 25 -35 ohm speakers. 
Operates from 9 -12 volt supply. 

An parte ire. MA T and Ready built 
.vaevosain Traneietere 39/6 fer immediate 45/. 
and inetruetione corne lo nee 

Supplied with plug for connecting to Micro -6 and Slimline. 

SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE. Phone: 53965 
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Masterpieces 
TRANSISTORISED CONSTRUCTIONAL DESIGNS 

A.G.C. 

ist R.F. 
Amp. 

2nd R.F. 
Amp. -- Detector 

Ist A.F. 
Amp. 

2nd A.F. 
Amp. 

3rd A.F. 
Amp. 

6 -STAGE POWER AND SELECTIVITY 
The Micro -6 uses Micro -Alloy Transistors in a completely 
new circuit as follows.-Two stages of R.F. amplification are 
followed by an efficient double -diode detector which drives 
a high -gain 3 -stage A.F. amplifier. Powerful A.G.G. applied 
to the first R.F. stage ensures fade -free reception from the 

most distant stations 
tuned in. Everything 
including ferrite -rod 
aerial and batteries is 

contained within 
the elegant tiny 
case. 

CHASSIS 
SIZE ONLY 

1.2 x 1.65ín. 

Wear it like 
a wrist watch 

A very convenient way to use the Micro -0. Simply 
slide the set on to the "Tronarista" wrist strap, 
to which it is securely held by means of the special 
mounting. The strap Is mall made in 
black or grey nylon und coats 716 

Full service facilities always available to Sinclair customers 

SINCLAIR INJECTOR MAKE A FM 

n 414i, 

The Smallest 
and most 
efficient 
of all 

l'oing two 
MATS it gem 

tee and in - 
J J is teat 
signal into any 

equip- 
ment 

of quip - 
ment at. any 
requency 

Woof 1 kc/s to 
3u Mct.f to 
locate faults 
rapidly. 
I1t, x is /m 

excluding 
imam. Full it 
.tract ions N-ith 
et cry Injector 
make building 

.m.l mina ra, 

EASY TO 
BUILD 

EASY TO USE 
Pmt a and in- 
atraet bo, 
to 

27/6 

Bw`a' 32/6 

Sinclair 
Micro -Amp 

TRANSMITTER 
This is one of the things you can do 
with this fantastic Sinclair amplifier 
as described in the instructions. It Is 
smaller than a 3.I. piece! Frequency 
response 30 to 7)0,000 Os 
power gain 00dß (1,000,000 tm,ea)- 
also makes a superb broadband R. F 
amplifier, or snbminlatme hi -fi 
amplifier with eu output suitable for 
any earpiece or even loudspeaker. 
With MA'I' transistors,inat- f28/f_s 

VV ructions and all )ants. 

THIS VEST -POCKET RADIO IS 
EXTRA EASY TO BUILD 

Th.- Sin. -luir .ilfmline Is ideal for newcomer 
to set building keen to get their hand ht. It 

two self- eaotaincd ferrite rod aerial soil 
lakes standard PP5 battery, yet t 

u iolv elf /un s 1L1 /te 
r 

En. Tunes o i lee 

t 

.-trn ho waveband. (treat power anti 1gn.11t .. 
llulldtnig is particularly easy. All 
,rf udinq royal blru and golde e, A6/6 
rpm am/ nxlrnel;mu ,,.galo 

SINCLAIR G OLDEN 
MAT TRANSISTORS 
As specified for Mieraö, T15700, eue., etc. 
give extremely high power gaina and greatly 
improve performance of any 11 F or A.F, 
surcuit. 

MAT 100 High gain low level 7/0 
MAT 101 Extra high gain. low level -. 8/0 
MAT 120 High gain, medium and hi rit level.. 7/0 
MAT 121 Extra high gain, medium. and high 

level SIB 
ADT 140 For F.M., T.V., V.H.F. and U.H.F, 16/- 

SINCLAIR `MAGNAGAIN' 
A sensational new power 
transistor 
limaco phenomenal per- 
formance. Maximum 
disailnti: m obtainable 
up to 30 watts! t lain 
greater' than 160 at 
1 amp and at least 
equal to 100 at Ii amps. 
As used in TR750. 
]letter than any other 
available. 

1E/- 

THE WORLD'S SMALLEST 
BATTERIES 
Mallory ZM312 for 
RM312) Mercury cell 
as oued in Micro -ii. 
Every experimenter 
should use them! 1n 
packs of six, Special 
Offer. 10/6 

3 IMPORTANT BOOKS 
FOR CONSTRUCTORS 
GENERAL 

Zit Tested Circuits Using Micro Al oy Tran- 5/0 
sistors." Post free 

SHORT WAVES 
"Tested Shoat Wave Receivers Using MATS." 5/0 

Post free 

S.W. & COMMUNICATIONS 
'Tested Superhet Circuits for Short Wave 0/6 

and t'ommnnicat ion Receivers, using MAT., ' 
All three ordered together 10/0. Post free 

UNIQUE SINCLAIR 
GUARANTEE 
If you are not completely satisfied with your pur- 
chase (we are confident that you will be delighted, 
your lull purchase price will be relsaded instantly 
and without question. 

./ nos ,el.,h at to e nut rot prnInImo. td.".. 
men, It ebe, ordering. 

TO SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE 
Please send items detailed below 

TOTAL £ 
1 or which I enclose muh'ehegllelnwney order 

c d 
NAME ..._.... 

ADDRESS __ 

BLOCK LETTERS P-W.8 
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RECEIVERS & COMPONENTS 

TRANSISTORS! Give -away price. 
NKT124 /5 Power Type. 6 for 10 / -. 
25017 4W, up to 60mc 's. 5/- each. 
Post free. G. F. MILWARD, 17 Peel 
Close, Drayton Bassett, Staffs. 

RESISTORS! You can't resist this! 
)W, 1W, 2W Polythene wrapped on 
cards of 10. Mixed values and watt- 
ages. £2/10/ per 1,000. Your selec- 
tion 10/- per 100. G F MILWARD, 17 
Peel Close, Drayton Bassett, Staffs. 

"HEIATHKITS" can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW79, 
126 Hamilton Road, West Norwood. 
S.E.27. GIPSY Hill 6166. 

TUBES- FAMOUS MAKES! 
'MW43/69, AW43 /80, MW36/24, AW4388 
etc. Fully screened, aluminised, 100 " new 
(except glass). Mostly 64.15s. (1216 cge.). 
LISTS. One Year's Guarantee Card, 
We do NOT sell regunned only tubes. Also 
NEW VALVES, 12 months guarantee! 
P. BEARMAN, 43 Leicester Road, 

New Barnet, Herts. Tel.: BAR 1934. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

TRANSISTORS now half price, 
unmarked but tested packets of 16. 
unmarked untested packets of 40: 
duds suàtable as diodes, packets of 
80. All packets 10/- each, postage 
1 / -. Four packets post free C.W.O. 

'K. R. WHISTON (Dept PWT). New 
Mills, Stockport. 

SPECIAL PURCHASE 
of 

"NOMBREX" 
TEST EQUIPMENT 

Signal Generators Model 27 
FULLY TRANSISTORISED 
Ranges 150 Kc /s to 350 Mc /s 

LIST PRICE £9.10.0, 
OUR PRICE £8.6.0 

C.R. Bridge Model 62 
FULLY TRANSISTORISED 

OUR PRICE £7.17.6 
Ranges: I ohm -10K ohms 

100 ohms I Megohms 
10K ohms -100 , 

LISTED PRICE f8,5.0 

Audio Generators 
FULLY TRANSISTORISED 

OUR PRICE EI5.15.0 
Ranges 10- 100,000 cycles in four 
multipliers. 

LISTED PRICE £16.15.0 
Further Particulars and Lists, 
Send S.A.E. to:- 

DIAMOND (Mail Order) PRODUCTS 

(Dept. PT) MBC DIA 
LONDON, W.C.I 

11.\ ills: 7/3 too: line nc parl 
thereof atoa;ce lit tturd. In line. 
111111111111111 'I liur.. 110s \u. Il- extra. 
Ads eel ientent. 11111.1 lie prepaid and 
II dd le..et1 I41 t d t rll i.e 1nt 111 

\I:wager, "Practical \t irele..,.. 
'l'utter 11uu.c, SIIIIIb:1111p111 el 

I. 1011 11.1.'. 

RECEIVERS & COMPONENTS 
(Coutt ?toed) 

A.1. POST FREE BARGAINS. Guaran- 
teed set tested valves. AF80. EB91, 
10F1, 9d. each, 3 for 1/6. L36, ECL80, 
2/- each. PY31, PZ30, 3/ , PY80, PY82 
3/3. ECC81. ECC82, 3/6. PL82 3/9, 536. 
PCF80. PL83, 20P1, 4/- EBF80, N37, 
4 3. PL33, 4/6. PL81, 4/9. 30E5, 6 / -. 
53KU 6!6. 185BT 7/-, Send for full 
list of cheap valves. A.1. RADIO 
COMPONENTS, 14 The Borough, 
Canterbury, Kent. 

THE FINEST and cheapest mail -order 
service in Britain now supplies every- 
thing Electronic /Electrical. S.A.E. 
brings details of genuine bargain 
offers. HANDLEY, 112 Baysham St., 
Hereford. 

R & R RADIO & T V SERVICE 
Dept. P.W. 

44 MARKET STREET, DAMP 
Telephone 415 

SALVAGE VALVES Tested before dispatch. 
IiF13 4/6 10P14 5/- PIr2 3/6 211'4 6/8 
61.18 4/6 20es 6/6 I Col 7/6 :ou'lri 5/. 
E1,80 1/6 au1,4 7/- 
}./181 3/- 6E15 6/- 
10 1.80 3/6 E1101 1/- 
30F5 5/- EFn5 5/- 
P1.214 6/- F.t'l'uli 3/- 
P1'F'80 4/- 20P3 8/- 
P1,81 5/- :101,1.1 4/- 
P7.:t0 5/- l'Lse 8/- 
1!32S 5/- 11_1.62 5/- 

lul'I 1/6 1'1n4 4/- 
2u1°2 5/8 Pt l va 5/ 
:tYl.l 5/- P1 .1 3/6 
l'1:12 8/- I :pi1 61- 
61 411'l'5/- 10111 5/6 
6l'I 2/6 21111 2/- 

3/- 3o1'I2 5/- 
El Bti 4/- ?I 'la 5/. 

Speaken, Er -TV. Sin. round, 8 w 4in., 3/6; Sis. 
and, 6 / -; post 2/ -. 

Line Output Translormers available. Stale set 
,odetNo. 

Turret Tunen, 8/., past 2/.. 
Scan Coils etc. Quote set model Nil. with all en- 

quiries luiries and S.A.E. for prompt reply. All goods 
,ailed to satisfaction or money refunded. 

DIRECT TV REPLACEMENTS LTD.. 
Largest stockists of TV Components 
in the UK. Line Output Trans- 
formers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
For quotes, Day and Night Telephone 
GIPsy Hill 6166. 126 Hamilton Road, 
West Norwood. S.E.27. 

POWER UNITS. For 200 250volt A.C. 
mains Outputs, 250 volts D.C., 100 
M.A., 6.3 volts A.C., 4 amps Double 
choke and paper capacitor smoothing. 
Fully fused. Size 19in. rack panel x 
7in. x 10)in. deep, complete with 
dust cover. Suitable for R1392. P104 
and R1132 receivers. In good con- 
dition. £2 /Sí -. Carriage 10 / -. Useful 
Two Metre Unit. Transceiver SCR522. 
100 to 15omc /s, crystal controlled (no 
crystalsu. Receiver section valves, 3 

of 12SG7, 12C8, 12AH7, 12J5, 3 of 
9003. 9002, 12H6. Transmitter valves, 
6SS7, 3 of 12A6, 6G6, 2 of 832. Very 
useful modulation and driver trans- 
farmers for push pull 12A6 for 6V61. 
Price only 50/- with all valves. No 
attachments. 

4042 POATLAND, (t- 
RÖAD.°WORTH//ilG' 

FOR SALE 
HAMMER FINISH PAINT. The 
modern finish for all electronic 
equipment. Not crackle finish 1. Just 
brush it on. no stowing, the effect 
app_ars at once and dries in 20 
urinates. Blue or pewter 2 /oz. tins 3'6, 
7, pint 7!6, 1 pint 15/ -, From radio 

& model shops or post free from us. 
Trade supplied. FINNIGAN SPECI- 
ALITY PAINTS, Ipwl, 5 Stanley Sq.. 
Stalybridge, Ches. 
SURPLUS SWITCHES, Capacitors 
Valves, Transistors, Transformers etc. 
New. very cheap, s.a.e. list. Rosedene. 
Eversho::. Bletchley. 

MORSEMADE EASY 
The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum! 

One student, aged 20, took only 13 
DAYS and another, aged 71, took 6 
WEEKS to obtain a G.P.O. pass 
certificate. If you wish to read Morse 
easily and naturally enclose 6d. in 
stamps please for full explanatory 
booklet. 

To G3CHS, 45 GREEN LANE, 
PURLEY, SURREY 

5 -TON FACTORY CLEARANCE, 
Radio, TV, Electrical Components. in 
mixed parcels. Example; 281b. mixed 
parcel £1, pp 5' -. Speakers, grilles, 
valves, bases, i.f.s, covers, condensers 
etc. Hundred other items. S.A.E. List 
and Postal Orders to P. NEWTON, 
16 Shalcross Crescent, Hatfield. Herts. 
SALE. Ex Ministry Ground Radar 
Unit, new and unused. Cost £2.000 
when built. Weight 5 cwt. Offers. 
E. M. MARRINER, 27 Hurworth 
Rd.. Croft, Darlington. 

TESTED TRANSISTORS 

IF each, Red or White Spots. 

2l- each, XAI01, XAI02, X8103, 
XB104, 0A90, 0C430. 

3!- each, OC44, OC45, 0070, 
0071, 0081, OC81D, 0C200, 
GET16. 

41- each, AFI14, AF 115, AF 117, 
0C170, 0C171. 

5!- each, OC72, OC139NPN, 
00800, 0C204, ORP60, BY100. 

101- each, 0C35, 0C26, GETS71. 

ZENER DIODES 4.7 v. to 33 

volt ; watt, 316 each. 1.5 watt, 
5f- each, 7 watt, 6f- each. 

Send 3d. stamp for Full 
Price List, and Free Equiva- 
lent Chart. 

W. URSONS CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 
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SUPER BREAKDOWN UNIT 
Remota Control Unit Type F. New in 
sealed cartons, containing P.O. Relay 2,000 
ohms Resistance, 100 volt Plessey Hand 
Generator, Telephone Ringing Bell A.C. 
S amp Morse Key on bass, 2 D.P. D.T. 
Key Switches, Double Phone Jack, moulded, 
S position 6 pole Yaxley Switch, Induction 
Coil, tapped 1 -17 -33 ohms, 7 Brass Screw 
Terminals on panels, plus Resistors, Con- 
densers, Pointer Knobs. All in a handy 
metal box with hinged lid and side fasteners. 
Aleo web carry strap. Size 10 }in. x loin. x 
lin., 251 -, post free. Or items may be 
purchased separately. Relay 5f., Hand 
Generator 74, Bell 51, Morse Key 416, 
Key Switches 5f- pair, Double Phone Jack 
216, Yaxley Switch 21 -, Ind Coil 21-, Termi- 
nals 7 for 21 -, all post free. 

Also available Key Switches. 4 pole 
2 throw 3/6 each or 3 position D.P. 
plus D.P. centre off 51. or rotary switch 
6 pole 3 way 3f., 

Bank of 4 Pye Sockets with plugs and leads 
51- set. Ever Ready Batteries, 90 volts plus 
4¢ volts 416 each. 
Plessey 2- 4.12 -25 way plugs and sockets, 
all 51- pair. 
Jones Plugs and Sockets 4- 12.18.24.32 way 
all 51 pair. 
Special Lightweight 7in. x 4in., 3 ohm P.M. 
Speaker. 41-. 

Meal Frames, suitable for stock, Job Cards, 
Sins, Crates, 2 }in, x Sin., 1216 per 100- 
£4 per 1,000. 

151n. RACK FITTING CABINET' 
84' high by 21' deep with telescopic 
drawer elides. Louvred sides, back an 
top. Brand new Swedish make. £4.0. 
only, plus B.R.S. delivery. 

ECR Tube with Screen and Base with 
ECR 35 data. 85/. 
513P7 Tuba with Screen and Base, with 
data, 30/ -. 

20ft. Steel Telescopic Mast. 50 / , 

ELECTRICAL 
CAMERA CONTROL 

This item is brand new in 
varnished wood case original 
packing. Makes a good timer 
for exposure. Infinitely variable 
up to one minute. 24 volt 
operation. Containing motor, 
solenoid, clockwork mechanism. 
Driven by motor. 301 post free. 

Copper Laminate Board, single or double 
aided, 5/- per square foot panels, either 
type aft. by 4ft., 33 /-. 

High Stab Resistors. 5% ed., 2% 9d. 
11 1 / -. Every six packed in 7- compartment 
linen flnieh component box. Unmarked. 

Speakers. 3 ohm P.M. 5ín. 5 /, tin. 8/ -, 
7 r 41n. 7/ -, sin. 8 / -. loin. 12/8. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Order and Retail Shop: 

48 LOVVTIEI.D ROAD 
off SHAW HEATH. STOCKPORT 

I.11LMIUIRE l 

FOR SALE 
(continued) 

240,°° ELECTRIC POWER 
MEN from 12u, CAR BATTERY 
"I+ AasURICAN DYNAMOTOR UNIT 

Ly -+lie! 

Its. Meg 211 /2St.e lie s221aIh 
MOO Or iltivaaa. roan laud of Ill 
sirvo) It /It ELCTOGt lagneteT.iha 
OAartd salt, hiel oSR(g ao Su h l«. 
La moor salo) lot fell Mollrlar atila 
tv 'smarm nelliCTS, ttsyltin,taisi 

CONDENSER BARGAIN! Miniature 
paper cond:nsers, lin. x lin. Ideal for 
transistor sets. .0001, .001, .002, .006. 
.02, .5411. Your choic. 7/8d. per 10n 
or £3 p, r 1.000. G. F. MILWARD, 
Poet Clue,. Drayton Bassett, Steno. 

ALBATROSS ENG., CO. 
NEW COMPONENTS & TOOL BARGAINS 

I Itrnietra 1. Spfing r K mob- Cl clamps 
6 Tag Strips b Valve Holders 7 tell Formers 
:t0fl. Slueving 170 eqin. (tonne 20ft. Presti,' ('nm 
plmnl 30 Soli Tap Screws 100 $leevee and (Or ,m 
mots 260 eq.ln. Alum. Screen 150 eq,ln. Insulating 
('aryl 24 eq.in. Felt Tape 12 1'f4 (Iauaoe 0 
Mounted Tags 1/8 es. (P. A P. Od.) or lot 17/512/31 
i, Ceramic Condensers 30 Condenser Clips eta 
1.6 Socket Panels 6 Coils 3 Pots 0 RF Chokes 
3 2 a. 2 p. ew Sockets 6 wafer s,.., addops A blskts. 
0 Trimmers Gram mounting Kit I wave rectifier 
Twin Ion Trap 10 SES I.ampholders 3 Impedance 
Matching Panel. 4 Printed wte 12 Anti-vibration 
Mounts 2/5 each (1 /- P. A P.) or Lot$7 /8 (316). 

6 Biectroyticu 
Droppers 

7 
15 Sub-min. 
Block Papers 

Stamp 
15 Met (packs 

S0 Mine Conde. 40 Ceramic 24 Eqult Feet 
3 Slider Switches 150 Felt Washers 20 Fuse 
Holders ate. 12 Bulbs 10 HD Carbon Brushes 
40 Socket Panels 6/ each pack (plus 1/6 P. a P.). 
EX GOVERNMENT EQPIPIIEIIT DMlot Coodinoel 
Pocket Voltmeters 0.1610 -250v. 5/8 (1 /6). 4 Valve 
Modulators 11 /8 (2/0). ACIDS TV PUS, Ill- (1/S). 
No. 19 Twin Control Units, SI. 12/31. 7 New TV Pots 
on Strip 7/8 (1 / -). Dimmer Switches, 7/0 (6d.). 
Modulator Unit No. 2, 115. Modulator Unit No. 28, 
511. Pulse Generator No. 19, M. Test Set Mic. A 
Receiver No. 4. 637. New Radio Chassis, 7/5 12/0). 
Ditto larger, 16/8 13 /). 0.40 R.P.M. Meters, 1161- 
(2/.). Voltmeter (Webbing) Caaee. 1/P (dd.). Large 
Pore. Insulators Overhead IN pair (1l-). 6V OP 
Vibrators, 6/5 (l / -). 
Bargain PareeU: -Our selection"-of New Misc. 
Components including above types: 11b.-41 -, 21b. -= 
7/ -, 315. -18/ -. 41b. -15 /8, 61b.-141ß. 6Ib. -18 / -. 
Alb. -15 8. ]Ole. -110/ -. (Pine P. & P.). 
Radar Equipment to callers- Catalogue 1/- --come 
and hale a look round. 
Tools: -6 In 1 Screwdriver Bet, 8111. 2 Flez -shaft 
Screwdrivers, 5111. 3 -way Philip, Screwdrlvere, 618. 
715. PIIers, BIB. Insulated Pliers, 7/6. Wire Stripper 
& Cutter, 5/5. 11 piece Socket Set, We. 7 piece Nut - 
Driver Set, 5/l1. Rubber Hammer, 14/ , Panel 
Beating Hammers, 15/11. Small, 5111, Oto. Hack- 
saw Blades, 4d. Finishing Trowels, 15/6 & 1818. 
Grooving Trowel, 6/11. Pointing Trowel, Sin., 2/5. 
(Add 2/6 P. a l'. en all Orders under t:.) 

ALBATROSS 
ENGINEERING COMPANY 

Dept P.W 45 75.50 H1411 STREET, 60SHERTON 
SPALDING, LINOS. Tel. Oosberton 465 

WANTED 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED 
(continued) 

WE BUY new valves for cash, large 
or small quantities, old types or the 
latest. Send details, quotations by 
return. WALTONS WIRELESH 
STORES, 15, Church St.. Wolver- 
hampton. 

WE BUY new Valves and Transistors 
Amplifiers, Short -wave Receivers and 
Components, etc. A.D.A. MANUFAC- 
TURING CO.. 116 Alfreton Road. 
Nottingham. 

NEW VALVES WANTED 

Any type, or quantity 

CASH PAID 

R.S.T. Valve Mail Order Co. 

2IIA Streatham Road 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

MISCELLANEOUS 

YOUR KITS expertly built. Mains & 
Battery Radios, etc. of every descrip- 
tion. Enquiries - S.A.E. to JOHN 
THOMAS, 106 North Avenue, Ruabon. 
near Wrexham. 

CONVERT ANY TV SET Into an 
oscilloscope. Instructions and dia - 
grams 121e. REDMOND, 28 Et John's 
Road, Hove, Sussex. 

ELECTRONIC MOW- 
Then how about making yourself an 
electric organ? Constructional data 

notes! It hasl5 octaves, 2 manua 
drawings 

ls and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can Play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. A S., BI Maude Street. 
Darlington. Durham. Send 21d. stamp. 

LAMINATED PLASTIC engraved 
nameplates for your P.W. Guitar 
Amplifier Control Panel. 15/8 Post 
Paid. Engravings to your :specifica- 
tion. Enquiries S.A.E. HOLDEN. 20 
Maesgwyn, Cwmbran, Monmouthshire 

ALUMINIUM 
Sheet for Radio Chassis and general 
use. Cut to size. Also Brass, Copper, 
steel. etc. in Sheets, Tubes Rods. 
Foils, Sections, etc. Write for FREE 
ILLUSTRATED PRICE LIST. Cal- 
lers welcome. 

SENIOR METALS¡ Dept. R/5 
35 St. Johns Road, Ialeworth, Middx. 

ISL: 6017 

SOUND RECORDING 

A UNIQUE BUYI Recording Tape. 
top brand, 5 }In. 1,200ft., 18/8: 7in.. 
2,400ft., D.P., 28/S. P. and P. 1/6 nor 
spool. Bargains in all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO.. 
132 Tottenham Cour; Road' London, 
W. 1. EUSton 6500. 
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SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Rad:o and TV. :925 -1964. Prices from 
1 with free fault- finding guide. 
S.A.E. inquiries. Catalogue of 6.000 
models, 1/6, Valves, modern and 
obsolete. Radio TV Books. S.A.E. 
lists. HAMILTON RADIO. Western 
Road, St. Leonards, Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 3/8, post paid. VEST AND 
EMERY, 17 Hallgarvh St., Durham. 

SERVICE SHEETS: Radio, TV. 5.000 
models. List 1/ - S.A.E. inquiries. 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS: Radio and TV 
4/- each, 1964 list now available. 1/8. 
All orders dispatched on day received 
Also Manuals for sale and hire. List 
1 / -. S.A.E. please. SULTAN RADIO. 
29 Church Road, Tunbridge Wells, 
Kent. 

S.E.S. SERVICE SHEETS for all TV. 
Radio and Tape Recorders, etc. List 
1/8 plus S.A.E. SUN ELE 'a'R,ICAL 
SERVICES, 38 St. George's Road, 
Hastings, Sussex. 

RADIO SERVICE SHEETS, 3/6 each. 
S.A.E. and P.O. to HANDILEY, 
Bastian Mews, Hereford. 

WANTED - Service Sheets and 
Manuals. No quantity too large, high- 
est prices paid. SULTAN RADIO. 29 
Church Road, Tunbridge Wells, Kent. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London, W.12. 
Phone: SHE 8441. 

SERVICE SHEETS 
41- ea., plus postage. 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 
ders, etc., in the country, and can 
supply by return of post. 
To obtain the Service Sheet you 
require, please complete the at- 
tached coupon: 
From: 

Name: _.__......._._.._...._............_..._ _.._._ ........................_ 

Address: _.___...__..__._._..__.._.. ..._....__ ...................._ 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 
following: 
Make:_.... -._ _ ._._...__..._.. -... _ ...... ............................... 

Model No.:__._ _.._._...._ Radio /TV 
Make: - -_ .._._.......... ................._............. 

Model No - Radio /TV 
............ ................_.............. 

Model No.:.. ._.._........__ ................ Radio /TV 
I also require list of Service Sheets 
at 1/6. 

I also require list of Manuals at I f., 
(please delete items not applicable) 

I enclose remittance of .. ....._..._........_.........._. 

MAIL ORDERS ONLY 

EDUCATIONAL 

RADIO OFFICERS see the world 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964.65. Day and Boarding Students. 
Grants and scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses in Radio, TV Servicing and 
Maintenance. R.T.E.B.. City and 
Guilds, etc. Highly informative 120 - 
page Guide --FREE. CHAMBERS 
COLLEGE (Dept. 363), 148 Holborn, 
London, E.C.1. 

TRAIN 'FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs'), R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters- Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541, PARKGATE ROAD, 
LONDON, S.W.II. 

THE INCORPORATED PRACTI- 
TIONERS in Radio and Electronics 
II.P.R.E. Ltd.). Membership Condi- 
tion booklet 1/ -. Sample copy of 
I.P.R.E. Official Journal 2/- post free. 
Dept. B Secretary, 32 Kidmore Road, 
Caversham, Reading, Berks. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book, The 
Principles of TV Receiver Servicing, 
10/6 all book houses and radio whole- 
salers If not in stock from Dept. B 
Secretary. 32 Kidmore Road, Caver - 
sham, Reading, Berks. 

SITUATIONS VACANT 

TV AND RADIO, A . I. Brit. I.R.E., 
City and Guilds, R.T.E.B. Cert., etc., 
on "no pass -no fee" terms. Over 
95% successes. For details of exams. 
and courses (including practical 
apparatus) in all branches of Radio, 
TV and Electronics, write for 148 - 
page handbook -free. B.I.E.T. (Dept. 
242G), 29 Wright's Lane, London, W.8. 

ENGINEERS REQUIRED 
Experienced in audio techniques and 
relay circuitry. for work on public 

address systems. 
Write, giving details to: 

CLARKE & SMITH MFG. CO. LTD., 
Special Products Division, 

Hanworth Air Park, 
Feltham, Middlesex. 

SITUATIONS VACANT 
(continued) 

I.E.R.E. CITY AND GUILDS and 
R.T.E.B. exams. Specialised I.C.S. 
home -study course will ensure 
success. For details of wide range of 
exam. and diploma courses in Radio, 
TV and Electronics, also new practi- 
cal courses with kits, write to I.C.S. 
( Dept. 542), Parkgate Road, London, 
S.W.11. 

RADIO AND TV exams and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guilds, Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
front BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

A.M.I.Mech.E., A.M.I.Brit.I.R.E., City 
and Guilds, G.C.E., etc., brings high 
pay and security. "No pass -no pay" 
terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -page 
handbook - free. B.I.E.T. (Dept. 
242B), 29 Wright's Lane, London, W.8. 

TECHNICIAN required for interesting 
post of technical stvreman. The per- 
son appointed will be given the 
opportunity to assist in the design, 
construction and servicing of elec- 
tronic and mechanical apparatus. 
Applicants should have a working 
knowledge of general workshop prac- 
tice, be capable of neat work and 
would be expected to help in laying 
out apparatus for laboratory classes. 
Application forms from Secretary, 
University College, London, Gower 
Street, W.C.1. quoting Psycho /1. 

ARE YOU INTERESTED IN 
INSTRUMENTS OR ELECTRONICS 

and their 
APPLICATION TO AIRCRAFT? 

The College of Aeronautics offers an 
opportunity for an enthusiastic young 
man to learn new techniques in flight test 
instrumentation. Tidiness, ability to handle 
delicate instruments and attention to 
detail are essential. The successful applicant 
will, after a probationary period of training, 
take charge of a small laboratory and be 
responsible for calibration and installation 
of flight test instruments in the College air- 
craft. 

The post is established in a skilled grade 
in accordance with the N.J.C. scales for 
Civil Aviation. 
Applications, giving full particulars, to 

CHIEF CLERK 
The College of Aeronautics, 
Cranfield, Bletchley, Bucks. 

METAL WORK 

METAL WORK. All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

CABINETS CASES 
CHASSIS 

Anything in metal. "One -offs" a pleasure. 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, Oldham, 
Lancs. MAIN 9400 
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COMPLETE FAMILY 

LAWYER 
IN BUSINESS 

PATENTS COPYRIGHT TRADE UNIONS 
EMPLOYMENT SALE OF GOODS 
PARTNERSHIP STARTING A BUSINESS 
INSURANCE INVESTMENT TAX 

CONTRACTS BANKRUPTCY 

IN PERSONAL AFFAIRS 

BUYING AND SELLING LEASES 
ACCIDENTS MARRIAGE SEPAR- 
ATION, DIVORCE SLANDER HP 
AND CREDIT SALE NEIGHBOURS 

WILLS FREE LEGAL AID 

nnuuunnuml. 

Known to millions for his 
E popular BBC broadcasts on 

legal matters 
I IIIIIIIIIIIIIIIII11111111111111111111111111IIIIIIIIIIllll111111 ,. 

EDITED 
Y 

Dudley 
Perkins 

STUDY IT FREE FOR 7 DAYS 
Written in Everyday Language by 

leading Barristers and Solicitors 

Everything in Law -Land ownership. Leases. 
Tenancy Agreements. Repairs. Sub -letting. Rent - 
control. Parents and Children. Changing your 
name. Negligence. Blackmail. Misrepresentation. 
Pensions. IOUs. Libel. Slander. Damages. Town 
and Country Planning. Provocation. Trespass. 
Nuisance from noise. Factories Act. Cheques. 
Road Traffic Laws. Rights of a finder. Neigh- 
bours. Investments. Annuities. Insurances. Wills. 
Law on Clubs, Gaming, Lotteries. Fishing Laws. 
FREE LEGAL AID explained ... And much 
more besides. 

HANDSOME DURABLE BINDING 
WITH CONTEMPORARY DESIGN 

-' IIIIIIIIIIIIIIi11111111111111111111111111111111111111111111111111111E 

THIS IS THE FIRST 

gi ILLUSTRATED FAMILY LAWYER gi 

DUDLEY PERKINS clarifies points of 
E law with 250 special illustrations -the 
E modern way to explain simply! Send 

now and see this practical new Home 
E Lawyer for a week without cost. 

i I I I I 111111111111111111111111111111111111111111111111111111111111111 r 

In this complex age of do's and don'ts, rules and regulations, laws 
and liabilities, the need for an understanding home legal guide is 
urgent. You know that ignorance of the law is no excuse -yet you 
are burdened by complicated language which only a legal mind can 
fathom! Here at last is the answer -Newnes FAMILY LAWYER 
which explains your rights and privileges and liabilities in all your 
personal, family and business affairs. It will save you annoyance 
and anxiety ... and prevent you from taking risks. Study it free 
for a week without obligation to buy! 

r /OOSf To-day 
To: GEORGE NEWNES LTD., 15 -17 LONG ACRE, LONDON_ %%.( .Y 
Please send NEWNES FAMILY LAWYER without obligation to pur- 
chase. I will return it in 8 days or send 5/- deposit 8 days after delivery, 
then ten monthly payments of I0! -, paying 1051- in all. Alternatively, in 
8 days I will remit the full cash price of 1051 -. 

II you are under 21 vou- lather must fill up coupon. 
II married woman your husband must fill up. 

Full name ._........... 

(BLACK LETTERS) 

Address _........_:. 

Signature.__ ......._....._.._...__....._..... ...._...._ .............._...... - (Mr., Mrs., Miss) (FL)39/717 

Air. 
... .... .......... ... i Airs. 

A /iss 

Tick V wham apyllwNa 
The address M left li- 

ly Property 

Ranted unfinished 

Parents' Rona 

Punished Acme, 

rampancy Aerios 

1 
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AC10î 
AÚ140 
AF102 
AF114 
AF11.5 
AF116 
AF117 
ÁF118 
AF124 
AF125 
ÁF126 

TRANSISTORS 
14/6 
25/- 
27/6 
11/ 
10 /8 
10 /- 
9/6 

20/- 
10/- 
10/6 
10 /- 

AF127 9/6 0072 
OAZ20" 7/- 20072 
0016 35/. 3/- 0074 
0019 25/- 0CT 
0026 25/- 0078 
0035 12/- 0081 
0C42 6/- OC/31N1 
0044 5/- 0082 
OC44\1 9/3 
0045 5/- OC139 OC45M 9/- 

0C170 0070 8/8 
0071 4/3 00171 

0083 

5/6 
16/- 
8/- 
5/6 

5/6 
8/- 

10/- 
4l- 
8/- 
9/6 

10/6 
DIODES 

BY100 7/6 0A90 3/- GEX34 4/- 
0070 3/- 0A91 3/- GEX35 4/- 
0079 3/- 0A95 3/6 GEX36 10 /- 
0081 2/- 0A210 9/6 

SETS OF TRANSISTORS 
Set 1. Comprising 0C44, 2x0C45, 

0081 Driver, matched pair 0081 20/- set 
Set 2. Comprising 0031 Driver, 

matched pair 0081 .. .. 10/- set 

DK98 
DAF6 
DF96 
DL96 
ECC81 
ECC82 
ECC83 
ECC84 
ECM 
ECH81 
EBC41 
EF41 

PCF 

6/9 

6/9 

5/6 

7/8 
7/6 
7/6 
7/6 
7/6 

7/6 

VALVES 
PCC84 7/6 
PL82 7/6 
PY83 7/6 
UABC80 7/6 
UAF42 7/6 
UBF80 7/6 
UC1I42 7/8 
UL41 7/B 
EY51 8/- 
PL81 8/6 
PL36 9/6 
PCL83 9/6 
PCF82 9/6 

PCL82 9/- 
6V6G 4/- 
6570 2/- 
GAME 3/6 
1E5 R1 5/3 
1T4 

4%9 
3S4 5/6 
6K8G 4/9 
6L6G 7/6 
6Q7G 5/6 
6X5G 5/- 

METAL RECTIFIERS 
K3/25 6/9 K8/25 6/9 M3 2/10 
K3/40 9/- 58/40 9/- 52/20 4/3 

Contact Cooled Types 
COD 8/8 C3B 14/- C3D 10/6 

Silicon Rectifiers 
125v. 500mA 5/- 250v. 500mA 6/6 

MICROAMMETERS 
MILLI_%MME'f F.RS 

OO- -5mAA. 27/6. 0 -3ÓÓ v ..27/6 /"S "Meter, 35/6 -. 

PRACTICAL WIRELESS August, 1964 

' S1 ULTI -RANGE TESTMETERS 
Caby Ml .. .. £2 14 0 
Caby 520 .. £6 10 0 
Eagle EP1OK £4 12 6 
Model 2000 .. £5 50 
Eagle EP5OK .. £9 19 6 
Caby A10 .. £4 17 6 
Taylor 127A .. £10 0 0 
Eagle TK20A .. £2 9 6 
Eagle EP30K .. £6 19 8 

MICROPHONES 
Acos Mic 39/1 .. .. .. £1 12 6 
Floor Stand Adaptor .. ,. 12 6 
Acos Mic 45 .. .. .. .. 19 8 
Table Stand .. .. ., .. 12 6 
Mic 100C .. .. .. .. £1 19 6 
Table Stand .. .. .. .. 7 6 
Acos Mic 40 .. .. .. .. 19 6 
BM3 Microphone .. .. £2 5 0 
Floor Stands MS4-3 sections .. £2 19 6 
Table Top Stand .. .. .. 8 0 

American Recording Tape, standard 
play 51n. spool, 600ft., 9/6: Min. spool. 
856ft., 11/9: lin. spool, 1200ft., 14/9; long 

15/Oft5115/ ; spool, 
m spool. 18010ft.. 19/6. spool, 

1964 CATALOGUE 56 PAGES 
Now available send 1/- In stamps for 
your copy. Trade Catalogue also avail- 
able. Please attach your Business 
Letter Heading. 
CATALOGUE SENT FREE WITH 
EVERY ORDER RE('EIVED. 

GRAMOPHONE UNITS 
BSR TU12 unit, with Mono TCBH cartridge. 

£3.19.6. 
BSR OU7 unit, with TC8M or TCBH 

cartridge, Mono. £4.15.0. 
BSR GUT unit, with TC8S cartridge. 

Stereo, £5.5.0. 
Garrard Autoslim, automatic, with GC8 

Mono cartridge. £7.15.0. 
Garrard Autoslim. automatic, with EV25 

Stereo cartridge, £8.10.0. 
Garrard Autoslim. de luxe, with 008 Mono 

cartridge. £11.5.0. 
Garrard Autoslim de luxe, with EV26 Stereo 

cartridge. £12.0.0. 
BSR Monarch ÚA14, with TC8 Mono 

cartridge. £6.6.n. 
BSR Monarch UA14, with TC8S Stereo 

cartridge, £7.7.0. 
BSR Monarch ÚA16, with TC8 Mono 

cartridge. 86.19.6. 
BSR Monarch UA16, with TC8S Stereo 

cartridge, £7.19.6. 

15 watt Transistor Amplifier, 2 mixing 
and separately controlled inputs for micro- 
phone and gram, push -pull output operated 
from 12 v. battery. output 15 watts peak 
into 15 ohms low, size 9 x 5l x 6 1in., weight 
61 lbs., price, £16.10.0. 

1 watt Transistor Amplifier, isolated 3 
ohm speaker output, 2 good quality trans- 
formers, nylon bobbins. pre -set volume 
control, flying leads for 9 v. D.C. supply. 
2 input points, with sensitivities of 10 my and 
250 mv. size 31 x 2: x lfin., weight 7 ozs., 
price 42/ -. 

\,ALPHA 
RADIO SUPPLY CO. 

_jALPHA., _41--., 103 LEEDS TERRACE 

/ !l' \ 

The POCA/ 
Cnwea,/ / 

HOLE PUNCHES 
Instant Type 
}" diameter ... 
Screw -up Type *r diameter Toggle switch 

}" B7G 
BSA, B9A... 

s" ... ... 
1" 
i }" diameter Int. Octal... 

I B9G 
I }' 
2h" Meter 

Complete Set L9.3.6. 

No extra charge for postage and packing 
in the U.K. 

6,10 ea. 

816 
816 

916 
1012 , 

1018 
11,8 
13,4 
16,2 
18,10 
27,8 
24,4 
33,2 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.: Beckenham 8262 

I 
1 

THE MODERN BOOK CO. 

WINTOUN STREET 

LEEDS 7 

PHILIPS PAPERBACKS 
ON 

RADIO SERVICING 

AUDIO QUALITY, by G. Slot. 
1016. Postage 9d. 

AERIALS. TV, FM AERIALS, by 
D. Slobbema. 1016. Postage 9d. 

RADIO VALVES by E. J. Black. 
1016. Postage 9d. 

THE TAPE RECORDER, by C. G. 
Nilsen. I3í6. Postage 9d. 

ALTERNATING CURRENT & 
ACOUSTICS, by E. J. Black. 10,6. 
Postage 9d. 

A.F. AMPLIFICATION by E. 1. 

Black. 1016. Postage 9d. 

GUIDE TO BROADCASTING 
STATIONS 

Compiled by "WW ". Revised edition 
covering European long and medium 
wave broadcasting stations and all 
short wave stations of the world. 
5, -. Postage 8d. 
COMPLETE CATALOGUE 1, -. 

/ 

BRITAIN'S LARGEST STOCKISTS 
of British and American Technical Books 

19 -21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 911., Minimum Parcel 
Post charges 'il -. Please include 
sufficient postage with your order. 
Minim C.O.D. fees and postage 
3/6. These Postal Rates apply tu 
U.K. only. For full ternis of business 
see .inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mon. to Friday. Saturday 10 a.m. 
to I p.m. 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
Industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio:T.V. Servicing, Electronics 
and ocher branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept. 
LONDON, E.C.RN 
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TEST METERS 

40 I 12- rr - i 

' 

2.000 OHMS PER VOLT 
MODEL TP -10. Reads A.C. 
and D.C. volts up to 1.000; 
D.C. current to 500mA; Re- 
instance to 1 Meg.; Capaci- 
tance to 111F; Decibel. from 
-20 to +36; Output jack 
for Audio meaememente. 
Size: 31 x 6 x 11111, 

!8.19.8. 

20,000 OHMS PER VOLT 
MODEL TP -SS. Reads von- 
tages up to 1,000 ox, at 
20.000 ohms per volt and 
A.C. at 10,000 o.p.v.; D.C. 
current to 600mA; Bettie- 
lance to 10 Mega.; Carmel- 
tance to 0.0µN Decibel. 
from -20 to +36. Size: 
31 x 51 x Illn. 26,19.8. 

PANEL METERS 
25 microamp, D.C. 211n. Pro). 
circular 59/6. 60 microamps 
D.C. 211n. Flush circular. 69/8. 
100 microampa D.C. 21in. 
Flush circular 89/8. 40 amps. 
D.C. 2in. Proj- circular, 7/8. 
600 voila A.C. 24in. Flush 
circular. 26/ -. 

-. 
-4I" 

IIIIIIIII 

ili 

eiriDE 

r a 

tam 

L- 

0 

DOUBLE BEAM 
OSCILLOSCOPE TUBES 

Another purchaser of Type CV 
1696,' equivalent to Coseor 
09D as used In Osclhoecopee 
by Coesor (389 -ernes.) and 
Hartley 8 Erskine (13 aeries) 
Listed £12. 
Brand new la Maker's°° 
crates (Carriage 61.1. i / 

TRANBIBTORISED INBII- 
LATION TESTER. One 
handed operation, no crank- 

drag of generator. 3 testing 
voltages 100, 250 and 600, 
to measure up to 600 
Megohma Complete with 
leather carrying case and 
test leads. ONLY 617.10.0. 
Illuatd. details on request. 

MOVING COIL STICK MIKE, 
complete with heavy desk 
stand, and screened lead. 
ONLY 59/6 /poet 216). 

' O 
h. el ` we t *r t o ) 

- s .. 

30.000 OHMS PER VOLT 
MODEL 600. Reads voltages up 
to 1,000 D.C. E 50000 ohms per 
volt and A.C. at 16,000 o p.v.; 
D.C. current to 12 amps. Rest.- 
tance to 60 Mega; Decibels 
from -20 to +56; Incorporates 
internal buzzer for audible 
warning of direct shorts and 
blocking condenser for A.F. 
output measurements. Elise 
35/re x 6e /re x 211n. 68.19.6. 

AOOS 39/1 STICK MIKE with 
screened lead and table eland 
ONLY 32/6 (Pont ll0). 

CRYSTAL DESK MIKE with 
screened leaf and built -in 
etaml. ONLY 16/- (poet 116), HIGH FREQUENCY A.C. 

VOLTMETER. A First Grade 
Moving Iron Instrument with 
bin. Mirror Scale, reading up 
to 150 v. A.C. at 400 and 
1,200 -2,400 cycles. In sub- 
stantlal Oak case with 
removable lid overall size 
81 x 85 x 551n. Made for the 
Air Ministry by Everett 
Edgeumb, and In perfect 
order. Brand New and Use 
used. ONLY 16. Can also be 
supplied for 50 cycles, use 
either 0 -160 or 0.300 volts. 

SIIPER CRYSTAL STICH 
MIKE, complete with heavy 
desk stand neck cord, and 
screened lead. ONLY 49/6 
(Post sub. 

VARIARLE VOLTAGE TRANS- 
'RS. Fully shrouded. 

nput 230 v. A.C. 60/80 cycles. 
Output 0.200 v. 2.6 amps. type 
26.17.8. 6 amps. type M. 
10 amps type 210.14Á. Brand 
new import, fully guaranteed. 
Immediate delivery and service. 
Illustrated details on request. 

16 OHMS P.M. SPEAKERS. 
Special Heavy Duty 121m. 
26.5.0. 
Wharfedale W12E0 12in. 
for Lead Guitars, 110.10.0. 
Wharfedale W15E0 151n. 
for Baer Guitars, 217.10.0, 
12in. wedge type speaker 
cabinet, 52.17.6, (Please 
add 6/- care. all item -.) 

- 

SPRAGUE CONDENSERS. 
Metal cased, wire end. New 
0.1 mF'd. 1,000 volt, and 
0.1 runt. 600 volt, 7/6 per 
dozen. Special quotes 
or "modifies. 

dU /- t ONSTRUCTOR'N PARCEL. 
Assorted colours wiring wire, 
-older resistors. condensers 
volume controla, tea panel. 
ALL NFW most 2/01. 

CONDENSERS. 100 assorted 
min and silver mica NEW 
10 / -. 

RESISTORS. 100 assorted 
value., our choice. New 7/6. 

LINEAR AMPLIFIERS. L034, 4 watts, else 85 x44 x 211n. high. 25.5.0. lA6A 
5 watts, size 7 x 7 x I1n. high, 25.19.8. Protective cover, 18/9. L6/56 5 watts 
stereophonic, size 104 x 8 x Bin. high, 212,12.0. cover with carrying handles 15/ -. 
'T)Iatonic" 30 watts Hl -Fn Ultra Linear Push -Pull, vise 9 x 7 x 61ín. high. 
212.12.0. Cover with carrying handles, 19/6. L1/10 10 watts HI -Pi Ultra Linear 
size 9 x 7 x 61u. high. 215.13.0. Cover with carrying handles, 19 /6. "Conchord" 
30 watts HI -Pi Ultra Linear, else 121 x 9 x 741n. high. 618.16.0. Cover with 
nrry {0. handles, 

with carrying 
watts HI 10 

A.C. 8818. All amplifiers for normal A.C. 
matos., and as dock. Details o11 request. 

Cover with Details 
request. 

HETERODYNE FREQUENCY METERS TYPE LM14. Frequency range 
126- 20,000 kcle In 2 bands. This is the United States Navy Model d the well- 
known BC221 Frequency Meter, but has many additional features which Increase 
its usefulness Voltage stabilisation circuits and Crystal control ensure extreme 
accuracy and in addition it is fitted with an Internal Modulation switch to allow 
use as a Signal Generator. Size only 81 x i x vlin. Full Information so request. 

HARRIS ELECTRONICS (London) LTD. 

138 GRAY'S INN ROAD, LONDON, W.C.1 
Telephone TERmieee 7937. Please include carrier eon on .eLL items 

Open until 1 p.m. Saturdays. We are 2 mina. from High Holborn (Chancery 
Lane Station) and 5 mint. by bus from King's Croat. 

"'THDletone" Convertible Amplifier, else 19x3x411m high. 4 watt. output 
Matched for 2-3 ohms, OR 2 amplifiers can be coupled together for STEREO, 
68.19.6 each. 

"Triplatone" F.M. Tuner, else 11 x6 x Sin. high. Coverage 86.104 Mc/s. 213.19.6 
(=powered), or 616.14.9 Gel/ powered). Details on request. 

TRIPLETT 1632 SIGNAL GENERATOR. Handsome well 
designed instrument, ex U.B.A. Forces. 100Kc /s to 120MC /s on 
fundamentals. 10 directly calibrated ranges. 6 valves, buffer 
amplifier, well screened ladder, attenuator, variable carrier 
level (1001/A monitor meter), stabilised H.T., Int. mod., Ext. 
Mod., 1Mc /s crystal mixing facilities for crystal check and for 
use as heterodyne wavemeter. In first -class condition, tested, 
with circuit attenuator, etc. In special portable case. operates 
[tom 115V A C.. 50 c/s (suitable auto transformer for 240V. 
A C. operation. 17/6 extra). PRICE ONLY £12. Carr. 10 / -. 

SILICON RECTIFIERS. Type BY100 (Sin. x fin.) will handle 250 
volts at up to 500 mA. Replaces any TV metal rectifier. BRAND 
NEW -not seconds, 7/6. 
AR-88 VIBRATOR PACKS. For 6V. operation Complete with 
vibrator and OZ4 rectifier. NEW in original cartons, 17/6. P. & P. 2/6. 
AR-88 SPARE VALVES. Complete Set of BRAND NEW individu- 
ally boxed original valves (1-4.) 50/ -, Plus 2/6 P. & P. 

MOVING COIL PHONES. Finest quality Canadian with 
Chamois ear muffs and leather covered headband. With lead 
and lack plug. Noise excluding, supremely comfortable 
BRAND NEW 22/6. post 1/6. 

MAGNETIC COUNTERS (ex- G.P.O.). 4 figures to 9999. Coils 
5000 for 24V. operation. Tested. (No reset). 5/- each. P. & P. 1/6. 
SPECIAL OFFER! 10 for 30/ -. P/ & PI 6/, 

MICRO -AMMETER. 0- 500µA. Made by R.C.A., Weston 
Westinghouse, and other famous American manufacturers. 
Circular 251n. flush panel mounting. Dials are engraved 0-15, 
0-600 volts. As used In the American version of the "19 SET ". 
TESTED AND GUARANTEED 15/ -. 

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.C. 
mains (tapped every 5 volts). Output 50V. at 15 amps. A really 
ugged lob, very conservatively rated. Size 74 is 55 x 71n. Weight 

28 lbs. ONLY £5.19.6. Carr. 7/6. 

CANADIAN RECEIVERS No. 9. Similar to 11 Set, but cover 
D8 to 5 Mc /s. Tip -top condition complete with crystal cali- 
brator, valves. etc. BARGAIN FOR CALLERS ONLY. 79/6. 
POR-3 RECEIVERS. 3 wave bands, medium wave and 2 short 
wave, from 120.13 metres. Good condition, tested. 8 gns. 
Carr. 10/ -. A/C. mains Internal power supplY £2 extra. 

CHARLES BRITAIN RADIO LTD. 
I I UPPER SAINT MARTINS LANE, LONDON W.C.2 

TEMpie Bar 0540 

,shp hours 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday. 

R.C.S. PERSONAL SET 
Designed for personal listening without 
disturbing others. Supplied complete 
with battery and earpiece -no extras to 
buyl Sensitive one transistor diode 
circuit gives quality reproduction over 
medium wave band. Attractive case 
with large tuning dial. Ideal for use as 
tape tuner. Size only 22'6 P.2& P. 
34 x 24 x lin. ONLY 

BATTERY ELIMINATORS 
The ideal economical and safe way of running any TRAN- 
SISTOR RADIO, RECORD PLAYER, TAPE RECORDER, 
AMPLIFIER. etc. requiring voltages shown. 
Types Available: 9 volt, 6 volt, 44 volt (single output). Size 
30 x 3 x Sin. PRICE 35/- each. P. & P. 2/9. 
9 v. + 9 v., 6 V. + 6 v., 41 v. + 4i v. (Two separate outputs). 
Size 3 x 3 x lin. PRICE 42/6 each. P & P. 2/9. 
All the above units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

LISTEN TO THE WORLD on TELSTAR our I -HALVE 
SHORT WAVE RADIO 
Receives speech and music 
(roco all over the world. Price 
includes valve and mie coil 
covering 40-100 metres. Can 
be extended to cover 10-100 
metres. Can be converted to 2 
or 3 valve and all-mains 
speaker use. Tote, Building 
(oafs 35e. P. &P.2/-. 

R.C.B. CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the 
beginner! All components in- 8 6 P. & P. 
eluding case. I lie, 
(Suitable headphones 9/6). Easily converted to 
1- transistor or 2 -stage transistor receiver. 

.411 parts available separately. 

R.C.S. PRODUCTS (RADIO) LTD. 
II Oliver Rd., London, E.I7. (Mail Order only) 

Export Trade Enquiries invited 
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BARGAINS 
NOT TO BE 

MISSED 

Filament Transformer. 12:volt 11 amp stand- 
ard mains input easy to/ adapt for other 
voltages. 8/8 each. Plus 2/- post. 
Waterproof Heater Wire. 16 yds. length, 
70 watts, self regulating temperature control. 
10 /- poet free. 
Refrigerator Thermostat. Standard type with 
adjustment for all normal refrigerator 
temperatures, 7/8, plus 1/- poet. 
Simmerstat Heater Regulator. Suitable to 
control elements, heater, soldering irons and 
boiling rings up to 2,500 watts. Complete 
adjustable, normal price 55/- each. Special 
snip price 12/6, plus 1/6 postage and insur- 
ance. 
Pre-Amplifier. Made to Milliard design to suit 
the 10 watt amplifier, made to specification. 
New Unit. Simply needs valves. Type EF86. 
37/6 each. 
48 Sets (Receiver /Transmitter pack set). 
loused gets complete except for crystals. 
Packed with parts and easily rebuildable into 
other gear. 19/8 each. Post 3/ , 
Mains Transformer. 250 -0 -250 at 80 mA. 
6.3 volte, 5 a. (normal mains input). 12/6 each 
Carriage 2/6. 
Output Tramformer. Standard pentode 
matching type. 3/8 each. 36/- per doz. 

Vibrator Transformer. Suitable for 6 or 12 
volts input, 5/9 each. 13 per doz. 
Slide Switch. Sub -miniature but dpdt, 2/8. 
each. 18/- per doz. 
Battery Charger Rectifier- selenium 12-15 v. 
5 amp. 9/6. 
Metal Chassis-punched for Mullard 510 
Amplifier. complete with inner screening 
sections and stove enamelled, 12/6 set. 
Twin Twisted Lighting Plea- equivalent 
14/36, rubber insulated cotton covered 
12/6 per 100 yard coil. 
Roving Coil Meters 
0 -500 microamp. Sin. flush -- 17/6 
250 -0250 microamp. 2f in. surface -. 27/6 
750 microamp. 21 in. surface .- .- 17/6 
0 -30 milliamp. 21in. flush .- ... 17/6 
0 -100 milliamp. 21in. flush 15/- 
Where postage is not definitely stated add 
2/- all orders under £3. 

GOOD COMPANION 
Mark IIIB 

The u Irausistar sei with the 8 

transistor performance. 
Incorporating all the latest re- 
quirements. Anyone who can 
solder can make It. Many thousands 
aleeady in use all over the country. 
Full coverage of Long and Medium 
wavebands. 
Fine looking cabinet, size lt- e 
v 3 -. Q.P.P. Output approx. 
750 tuW. Excellent reception of 
difficult stations like 208. 
Variable feed back gives excellent 
tone. ONLY £6.19.6 

Plus 4/- post and insurance. 

THIS MONTH'S SNIP 
Complete kit of parts to build 
this 6 transistor 2 wave Loud- 
speaker receiver at only 39/6. 

"CORONET" MK. Ili 
It fully covers s the medium waveband and 
that part of the long waveband to bring in 
B.B.C. Light. The circuit includes a highly 
efficient slab aerial and Plessey tuning c 
denser. Overall size approximately 41 s 8. 

1 /in. Supplied complete with carrying ca.,. 

CABINET & PICK -UP 
Made for a famous company 
intending to make a Battery 
Record Player but changing their 
minds. This is an extremely tine 
looking cabinet, must have ront 
at least £2 to make. It is complete 
with handle and fasteners as 
illustrated. Also included in the 
parcel is a Coamocord pick -up 
with crystal cartridge and sapphire 
stylus. Both Items new and per- 
fect. Only 19/6, plus 4/6 post and 
insurance. 

August, 1964 

Building A 'Scope 

3in. oscilloscope tube. American made 
type No. 3F1'7, 6.3 v. 0.6 amp. heater 
electrostatic deflection, brand new and 
guaranteed with circuit diagram of 'scope, 
15/- each. Plue 2/6 post and insurance. 

YAXLEY SWITCHES 
Complete range available. See June Issue 
or send for list. 

Fishing Rod 
from 

Dinghy Mast 
Tubular aluminium not 
separate sections, 
extends like telescope 
from 15 ins. to 9 ft.. 
8/6 each. 

MOTOR BARGAIN 
Silent running mains 
motor by very famous 
maker. Ideal for 
gramophone, tape 
recorder, fan etc., etc. 
200 -250 volte, A.C. 
shaded pull start. 
size approximately 
31 s 25 s 1 ¿in. 2,750. 
r.p.m. Spindle dia- 
meter 5/32in. Spindle 
length ;in. Brand new 
guaranteed. Price 2/8, plus 1/- po 

ELECTRONICS (CROYDON) 
266 LONDON ROAD, WEST CROYDON, SURREY 
Post orders to: 43 Silverdale Road, Eastbourne, Sussex 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT uI QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original suppliers of Short- 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied customers- 
including Technical Colleges, Hospitals, 
Public Schools, R.A.F., Army, Hama, etc. 

IMPROVED 1984 RANGE 

1 -Valve model "C%", complete kit, Price 34/8 

Customers says "Definitely the best one- 
valve S.W. kit available at any price." This 
kit contains all genuine Short-Wave com- 
ponents, a drilled chassis, accessories and full 
instructions. Ready to assemble and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/ -. 

Before ordering call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.H.), 44 Old Bond St., London W.1 

LTD 

FUN WITH 
TRANSISTORS 

by Gilbert Davey 

edited by Jack Cox 

Explicit instructions in 
how to make all types 

of transistors & appliances 
Illustrated Its 6d 

KAYE- WARD 
194 -200 Bishopsgate EC2 

Audio - I.F. - R.F. Oscillator. Simple 
square wave circuit giving output at audio 
frequency, and over the whole radio spec- 
trum up to 1.5 Mc /s. Use for rapid "dead" 
set testing, use for morse practice etc. 
Variable amplitude. Basic kit comprises 
transistors, condensers. resistors. tag 
strips, pot. switch, knob. Price 10 / -, post 
1 / -. with circuit and instructions. 
Precision K'Irewound Resistors 1W. 
1 ohm to 5K 1% 3/ -; to 20K 4/3; 5% add 3d. 
Your value wound to order. 
High Stab Resistors. 6W 1% 2/ -. Full 
standard range 10 ohms to 10M plus many 
special multimeter values. 
Meter Rectifiers. New Salford f.w. bridge 
lmA or 5mA. 8/8. 
Multimeters. TK20A 1,000 opv 33/ -, post 
1/6; EP1OK 10.000 opv 69/6 post 1/6; EP3OK 
30.000 opv 99/6. post 1/6; EPSOK 50,000 
opv 48.10.0. post 2/6. Illus. leaflet avail- 
able. 
Crystal Diodes or Westectors, tested, 
guaranteed. 2/6 doz. Post 6d. 
New Miniature Meters. 5011A 39/8: lmA 
27/8. Internal resistance measured If re- 
quested. Post 1/3. 

PLANET INSTRUMENT CO., 
25 DOMLSIION AVENUE, LEEDS 7 

PETHERICK'S 
FOR 

REPANCO COMPONENTS 
DRXI Crystal Set Coil M & L. With 
circuit, 3( -. 
DRR2 Dual Range Coil with Reaction. 
Boxed with Valve and Transistor Circuits, 
4(6. 
TT49 Transistor Interstage Trans- 
former, 51 -- 
TT45 Driver Transformer, 6/ , 
TT46 Output Transformer, 6( -. 
FR2 Ferrite Rod Aerial M & L. With 
circuit, 12/6. 
FS48 Ferrite Slab Aerial TRAWLER 
BAND, 7(6. 
AF2 Audio Choke 200M /h C.T., 61, 
TT23 10 Watt Transistor. Push -Pull 
Driver. Transformer with Circuit, 22(6. 
TT24 10 Watt Transistor. Push -Pull 
Output Transformer with Circuit, 2216. 
TT5I Transistor Invertor Transformer. 
12 v. D.C. to 240 v. A.C. with Circuit, 3216. 

TRANSISTORS. 
GREEN SPOTS 1(3 each 3 for 3/3. 
RED SPOTS 116 each 3 for 41 -. 
WHITE SPOTS 2/- each 3 for 5/3- 
MATIO0 7(9, MATIOI 8/6, MATI20 719, 
MATI21 816. 
TRANSISTOR HOLDERS 3 or 5-pin 
1 (- each 
WIRELESS WORLD VALVE DATA 7/6 

ALL SENT POST FREE IN U.K. by 

PETNERICR'S SUPPL ES 
22 HIGH STREET 

BIDEFORD, N. DEVON 
Tel: Bideford 1217 
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Z & I AERO SERVICES LTD. Retail Shop: 
85 TOTTENHAM COURT ROAD. LONDO_' W.1 

Tel.: LANgbam 84(3 

Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON W.2. Tel.: PARK 564rj4 3 
FIRST QUALITY ELECTRONIC 
0A2 4/138AM5 2 /66\. 
04.3 11 /-'6AM6 9/ -7117 
0132 6 /-6A N.1 15/- 

5/6 6AQ5 6/- 
UIP.i 5/-6A815 5/-71'7 
0Z4 5/- 6A87,1 22/8768 
IA3 8/-6A'r6 4/-7Q7 

4/66AI16 5/-7Y4 
1A7OT 7/-0AV6 6/-774 
1AD4 71-'0147 5/-.9BW6 
11:5GT 7/- IiBH 6/- 
108GT 7/-61//A8 4181001 
1H5GT 7/- 611E0 5/- 
1115 5/- 61366 6/- 
194 4/6 6BH6 7/- 
185 4/616BJ13 8/- 
IT4 3/-,13B.17 7/- 
IU4 51- 013E4 20/- 
11:5 5/-6BQ7A 7/- 
1 X7 7/-610117 1118,1'2AH7 
1X2B 7/-16BR8 5/-,I2A118 
2.43 5/-16BW6 9/-'12AT6 
71)21 8/-'6BW7 9/- 
13A4 1iC A4 3/84 2/0 
3.15 7/-101B6 5/-12AÚ7 
3107 4/8,6C1)S(1 17/- 
:31)6 3/- 6C:H6 6/- 
3144 6/8 6C1,6 10/- 
3Q5GT 6/8 6117 4/9 
364 5/-0613 8/8171444. 
3V4 5/61.111 6/-12144.6 
5114011 9/-6 F33 5/-,1214116 
31140 5/- 6.15 6/- 
5114013 8/- 6.01 3/6 
5V40 8/-rì270 4/-.12K8 
5Y3C':T 5/. 6.170T 7/0128Q7 
574 ,/- 61.6 P/- 
574(1T 8/- 61.60 6/- 
6A8 8/- 6N7 8/-1014G60 
6AB4 8/8 61470 6/- 
6AF4 11/-0U40T 10/6 
eA67 5/- 61170 10f- 
64.116 11/- 6V6 9/-20113 
6A1S5 5/- IiV611 4/- 
1iAK6 7/-rV6GT 7/8 
6AL5 3/- 014 4/-125A60T 

VALVES FOR EX 
/0T' 6/825Z4í1 B/6.Á'293 

8 /- .75Z5 7 /- 
71 :, 10/-2.571í01T 818 
71'n 6/-2901 20/- 

6/830015 8/611I1' 
8/-30:17 12/-1It10E 
7I-3065 8/-,01.:l3 
7/- 301.17 151- 
4/-',301'1.7 10/-'DA691 
7/- 30P19 141- 

10C1 10/-:35A5 11/. 
71- 331.60T 8/8'0633 

10E9 9/-35W4 4/6 
101.1 7/8:35Z3 10/-13690 
I0P13 12/6135Z40 4/- 
101114 12/-337511T 6/- 
1103 7/-'3085 8/- 
11D6 7/-16005 
11E3 2II/-00CD6025/-06.96 

5/- 50L6GT 6/-DL68 
111-..80 8/-OL96 
4/.083 8/- 

12AT7 8/8,83V 7/6 
12A16 5/8',85A'2 8/81/ 

6/- 9000 20/-E88CC 
12AV6 7/-900V 15/- 
12AV7 8/-450112 12/- 
12A X7 6/-I130B3 8/- 
12AY7 10/-720TH 5/-El80 

9/-'22300 10/-EA30 
6/- 807 9/. 
4/6 811 80/- 

17B117 8/-1812A 45/- 
12E1 20/- 832 20/- 

10/-''866A 14/- 
10/-954 5/- 

I303 6/-1955 8/- 
IlIAQ5 5/-957 6/- 

7/-19584. 4/-E 
70E2 15/- 969 8/. 
201.1 12/-.5687 8/-1E1153 
20P1 14/-15696 6/-,11088 

12/-,5703 10/- 
20P4 14/-.601i0 6/- 
25A60 5/-0080 25/- 

8/- 6145 27/8 

-STOCK DELIVERY 
17/8 

Á1"'l'0114 / -17 
1, "1.4 7/6 
AZ3I 8/- 

5/-6.('1',2 
1/6 
9/- 
6/81ÌI'1135 
4/6 

D.AI'92 6/- 
DA690 5/6 

8/-El'1.80 
DF66 6/- 

5/6 
UK32 8/- 
13E40 11/- 
1891 5/- 

.0692 6/6E637A 
6/6 

10/. 
8/-6,F'41 

DM70 6/- 
DY80 7/- 

1'86 7/- 
15/- 

691H 12/-E686 
69211, a/- 
E 180('C 10/- 

F' 15/. 
2/-E1+184 

EABC80 e/- 
EAF47 8/8 
61141 8/8 
EBC:33 6/- 
EBC41 6/9 
E114061 6/6 
EBPSO 6/6 
EBF83 7/- 

8F'89 6/- 
EBL1 15/- 

12/6 
12/- 

EC92 6/- 
E(.Y:91 8/- 
ECC82 6/- 
ECC8:1 6/- 

Eí3',4 
600,5 
E1'1Ìes 
EI'F,0 

19'1'66 

E01142 
ErHal 
1911n:3 

1117,2 
1:1'I.,3 
F.I'1.80 
11E6 
1636 

6639 
6640 

11642 
EF811 
EF8:5 
6685 

E1.89 
E 1198 
116183 

F. FPO 
E1190 
61.34 
EL86 
EL37 
ELM 
EL41 
EI.42 
ELK 
E1.83 
171.84 
EL85 
EI.88 
6B.822 
EM34 
EM.80 

8 /6.EM81 
6/8 
9/- 
7/6' 
7/- 

11 /- 
9/- 

10 /- 
7/- 
8/- 
7/6 
8/- 
6/6 
9/- 
8/- 
7/- 
4/6 
81- 
51-I17:;1 
91-I;'/.117 
6/9 
6/- 
5/-'E'0,l 
9/6 
el- 
5/6 
4/6 
9/- 
7/- 
7/-,PABC80 

10/-14:66 
7/-PCC68 

10/- 
9/. 

17/6. 
17/61.(71188 

7/8IPCC89 
7/- 
8/6 
7/- 
6/- 
7/- 
7/8 
8/- 
9/6 
6/6 

.P0L62 6/6 U72 
7/8 PC1.83 81- U24 

EM84 8/- PCLS4 -)- U25 
EMS., 9/- 1'1.'1.85 9/6 1'31 
EV187 8/8' l'C1.80 9/- U50 
ES31 10/- P1,36 8/- 1'1111 
Es., 10/- 11.36 18/- 0251 
11592 6/- l'I.+1 7/- U781 
F1,51 7/- l'I.n2 6/6 U282 
1:1'81 71-.PL83 e/-'U301 

8/6 l'L84 6/1117403 
1: V,4 we 1'3,500 18/- 11801 
EV'Hi 5/6 PM84 10/- 14020 
6.7,40 6/6 P115 10/- CA 64'2 
1:7.41 6/6: Y33 10/- 1'11041 

F n0 6/6 PY80 4/9.1' BC, I. 

L /-1 4/6 P181 5/81.06,0 
.1/.50 10/- P1 82 6/- 1 It 609 

10/- l'Y83 8/- U111.21 
10/-,P1'88 7/8U0084 

9/-1111800 8/61"uC1S 
h. T01' 25/-;'PY801 8/6 UIF80 
ET16 15/- PX25 10/- UC1191 

17/81'Z30 10/- Er H42 
1: T.w.`1 20l-'QQVO2-6 I'í'Hß1 
ETw02 7/-. 45/- Cí1.82 
S7, 15/-QQV-O3-26A 1'01.83 
UI'P7l 24/- 85/- C641 
0.1< 12/-1414406.40 1/647 
0111.60 12/- 70/-l'F80 

7/- RI 8/-'1'F'85 
12/- RIO 15/- 1' 1180 
12/-1117 

11097 8/6 1118 7/6 1 1.4 
PC'C84 6/6. It19 8/- 1'1.04 
PCI785 7/-' It 1.18 12/6 1' )K() 

10/-1T41 15/-1 12l 
10/-TH41 10/- I I 41 

PCYR89 10/8TH733 6/- 11 Y 05 
PC1'80 5/611112321 7/- W81M 
PC/417 6/61'rP'22 4/6IX63 
PCF84 10/- TP25 4/- )466 
P0686 8/8TP2620 7/11 X79 
PC11801 10/- TT15 85/- 7.63 
PC11802 10/- TT21 32/- 77001.1. 
11011800 16/-',TT22 82/6.,Z759 
Prl.ß1 9/- U12/14 7/-Z80011 

6/- 
12/- 
11/- 
5/6 
bl- 

11/- 
12/6 
18/- 
12/- 
11/- 
7/ 

20/- 
6/7 
8l- 
8/6 
-/- 
6/6 
7/- 

11/- 
8/- 
8/- 
9/6 
8/- 
7/- 
7/- 
7/8 
8/- 
7/6 
7/- 
86 
6Ì6 
8/- 
et- 
7/8 
e/- 

8- 
5/6 
48 
6j8 
8/- 

16/- 
9/- 
6/- 

22/- 
20/- 

NUVISTORS 
dl'1114 fur VH6 I ollere fwd T.C. 

t oller, 14/- 
2!'3V4 .. 14/- 0084 _. 15/- 

f2 /6 7893 -, 82/6 
Basen for Nuvlstnnt . 2/9 

SEMICONDUCTOR POWER 
RECTIFIERS 

Germanium And mounued 
1533M, 200 5.1.10., 500/1000 
mA D.C. ,, ruh 3/6 
Set of four .. .. 18/6 

Silicon Wire Ended auh- tulr44- 
tore, LUCAS 01)058, 800 
p.i.v., 500 mA D.C. 12/6 

Silicon Stud Mounted. BO'ZIO, 
800 p.l.v., 5 amp D.C. .. 7/8 

TRANSISTORS 
0026 8/- 0073 -- 6/- 
0028 ,. 17/6 0076 ,. 6/- 
00'35 15/- 0078 .. 7/- 
0044 ,. 6/- OC78D .. 7/- 
0('45 -. 6/- 00139 .. 12/- 
0070 5/. 00170 ., 8/- 
0071 -, 6/- 00204 _, 10/6 
0072 ,. 8/- 
Set of two matched 0081 and 

one 00810 -, 12/6 
0ET115 ,, 7/. 0ET573,. 20 /- 
R.C.A. 7111410 (0045/ .. _. 2/- 

'ìN412100441 .. . 8/- 
Texas N -P -N, 28004 .. .. 10 /- 

2.26W ZENNER DIODES 
VR425 (4.75V); V'E475 14.75V): 
VR525 (5.25V)Ì 1R575 15.75V1; 
VR625 (6.2511; VR741 (7.0V); 
VR9B (9.0V) ..all at 8/4 
VR1OB (10.0V) 

RADIO FREQUENCY METERS 
350mA 21n. round plug -in .. 12 /6 
1 amp 211n. round projecting., 15/- 
2.5 amps, 21n. round or square . 26/- 
3.0 amps, tin. round or square, . 25/- 
4.0 ampo, 71n. square .. 90 /- 

All our valve. carry fall moonhaturere guarantee. Any faulty item is replaced immediately free of charge. Pleue add 2/8 In for postage and handling 

FREE T - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the R,I.E,T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee " NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earnin- 
copy o " 
today- FREE 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng,. 
Electrical Eng.. 

CIVIl Engineering. 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng., 

Production Eng.. 
Building, Plastics, 
Draughtsmanship. 

Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

Aid I.Mech.E. 
A.M.I.C.E. 

A.M.I.Prod.E- 
A.M.I.M.I. 

A.I.O.B. 
A.P.R.Ae.S. 

B.Sc. 
A.M.Brit.I.R.E. 
City it Guilds 

Gen. Cert. of Education 
Etc.. etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ), 29 Wright's Lane, London, W.8 

PRACTICAL 
EQUIPMENT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio.T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City A Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio A Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronic: Division of 

NOW offers you a 
real laboratory train- 
inp at hoe,. with 
practical equipment. 
Ask for derads. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME.........____.___. 

SUBJECT OR EXAM 
THAT INTERESTS ME --...... _.. _ .................. 

1 
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TRANSISTORISED 
MORSE OSCILLATOR 

Fitted 2tin. Moving C'uìi Speaker. Uses 
type PP3 or equiv. 9 V. battery. Complete 
with latest design Morse Key. 22/8. Plus 
1/6 P. & R 
SEMI - AUTOMATIC "BUG" SUPER 
SPEED MORSE KEY 
7 adjust- ments, 
tooled, 
speed ad- 
justable, 
10 w.p.m. 
to as high 
as desired. Weight 
211b. Price 24.12.6. Post paid. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6. 
The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you 
to "freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 

flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti, brand new, LO. 
base. Price 15 / -. P. & P. 1/ -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SEl'OND 
TYPE 100D, 4.1 ohm coil, 3-6 Y. 
D/ C. operation. TYPE 100A, 500 
ohm coil, 18 -24 v. DiC. operation 
TYPE 100B, 2,300 ohm coil, 36 -48 
v. D /C. operation. Any type 
15/- each. P. & P/ 1/6. 

VARIABLE 
£411 VOLTAGE 

TRANSFORMER 
Post Paid. 

Input 230 v. A /C. Output 
0-260 v. at 1 amp., fully 
shrouded, new. Also available 
2.5. 5. 8. 10, 12 and 20 amp. 
Write for details. 

SIEMENS SEALED HIGH SPEED 
RELAYS 
H96A. 2.2 ohm +2.2 ohm, new .. 12/6 
51965, 50 ohm +50 ohm, new .. 12/6 
H96C. 145 ohm +145 ohm, new .. 12/6 
H96D, 500 ohm +500 ohm, new .. 12/6 
1406E. 1700 ohm +1700 ohm, ex- equip. 16/6 
SOLENOID. Overall length 31ín., stroke 
Lin. to lin. Maximum push 8oz. 12 -24 v' 
DC. operation. D /C. resistance 35 ohm. 
Price 8/6. P. & P. 1/6. 
VAN DE GRAAFF ELECTRO- STATIC 

GENERATOR, fitted 
with Motor drive for 
230 v. A /C. giving a 
potential of approx. 50000 
volts. Supplied absolu- 
tely complete, including 
accessories for carrying 
out a number of interest- 
ing experiments, and full 
instructions. This instru- 
ment is completely safe. 
and ideally suited for 
School demonstrations. 
Price £8.6.0, plus 4/- 
P. & P. 

IGHT SENSITIVE SWITCH.s.os 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay. 
Transistor and Circuit, etc., price 25/- 

circuit. 10 /6 each, plus 1/- 
.12 including 

TRANSISTORS 
OC41 7/- OC84' 10 /- GET573 12/6 
0C45 - 5/- OC139 12/- 2G110 17/6 
0071 5/- 0C140 19/- 2N458 20/- 
0072 7/- 0C171 10/6 SB345 7/6 
0073 6/- 0C200 10 /6 AC107 14/6 
0075 v7 /- OC201 21/- AF114 11 /- 
OC76 6/- OC203 14/- AF115 10/6 
OC77 9/- GET104 6/- AF116 10 /- 
OC81 8/- GET105 10 /- AF117 9/6 

*Available in matched pairs. 

SERVICE TRADING CO. 
All Mail Orders also callers 

47 -49 High Street, Kingston on Thames 
Tel: KlNgston 9450 
Personal callers only 

9 LIttle Newport Street, London, W.C.2 
(oil Leicester Square) Tel: GERrard 0765 

COMPONENTS 
NEW, TOP QUALITY, GUARANTEED 

Moulded valveholders BIO, BOA, Octal . 84. 
Air spaced variables, small, 17 pFd, 50 pFd, 

130 pFd, 365 phi .. .. .. .. 8/6 
Slider switches S;P .. .. 1/8 
Slow motion drive with dial flange ,. .. 3/9 
:fin. dial 0.100 to fit above ...... I/O 
Mains transformers, fully shrouded, 350 -5 -250 

60 mA, 6.3 v. 3 amp P. & P. 2/9 15/- 
Midget 230 v. 40 ruA, 6.3 v. 1 amp P. & P. 213 14/8 
Contact rectifiers l s lin. 250 v. 50 mA 6/6 
4114 be /s I.F. Trans. high gain, ferrite cores. 

pre -aligned pair .. .. 9/6 
1 meg Volume controls D.P. switch .. .. 4/- 

less switch ., .. 2/9 
16 +16 mFd, 450 v.w. electrolytios .. .. 8/9 
9 mFd, 350 v.w. small 1/9 
Midget smoothing chokes 10h. 60 mA 6/6 
High sensitivity speaker units bin. 3 ohms .. 13/9 
0.01 rnFd 400 v.w. tubular .. .. &1. 
0.1 mFd 125 v.w. .. .. 94 
0.1 mFd 400 v.w. .. .. .. 104. 
100 pFd, ceramic .. .. .. .. od. 
OAS]. diodes 2/9 
5K ohm edge type volume controls with 

switch, white .. 8/8 
Resin -cured solder .. .. 46. yd. 
Co -ax sockets .. .. 9d. 
Co -ax plugs 

.. 

.. 1/- 
High sensitivity Headphones, 4000 ohms ., 16/- 

B. ELLIS 
7 RECTORY FARM ROAD, SOMPTING, SUSSEX 

P. & P. charge l l -. Cash with order, no C.O.D. please. 
Cash refunded if not completely satisfied. 

RES /CAP. BRIDGE 1339/6/6 
Checks all types of resistors condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. C) 
Raleigh Mews Raleigh Street, Nottingham 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5. 1S5, 1T4, 3S4. 3V4, DAF91, DF91, 
DK91, DL92. DL99. SET OF 4. 14/ , 
DAF96, DF96, DK96, DL96, SET OF 4, 22/-. 

OA2 3/9 DL35 6/- PCL82 6/3 
1D5 4/9 DL92 4/3 PCL83 7/9 
1R5 3/9 DL94 5/- PCL84 7/- 
1S5 3/3 DL96 5/6 PL36 7/9 
1T4 2/3 EB91 1 /11 PL81 6/8 
3S4 4/3 EBC41 8/3 PL82 5/- 
3V4 5/- EBF80 6/- PL83 5/- 
5Y3GT 5/- ECC40 6/9 PL84 5/3 
5Z4G 6/9 ECC81 3/3 PY32 8/6 
6K7G 1/3 ECC82 4/6 Pí'33 8/8 
6K8G 3/- ECC83 4/6 PY80 4/9 
6Q7G 4/3 ECC84 5/8 PY81 5/- 
6Ú7G 6/6 ECC85 6/- PY82 4/9 
6V6G 3/6 ECF80 5/9 PY83 5/6 
6X5GT 5/- ECF82 5/9 U25 8/- 
12K7GT 3/3 ECH42 7/3 U191 8/3 
12K8GT 8/8 ECH81 5/3 13801 15/- 
12Q7GT 3/3 ECL80 5/9 UABC80 5/. 
25L6G 4/9 ECL82 6/3 UAF42 6/9 
30PL1 7/9 EF41 6/6 UBC41 6/- 
35L6GT 6/- EF80 3/9 UBF80 5/6 
35Z4GT 4/6 EF86 5/9 UCC84 7/11 
85A2 6/6 EF89 4/3 UCC85 6/- 
CL33 8/6 EF91 2/9 UCF80 8/3 
DAC32 7/9 EL41 7/- 15C5042 6/9 
DAF91 3/3 EL84 4/6 UCH81 5/9 
DAF96 5/6 EY51 5/6 UCL82 7/3 
DF33 7/6 EY86 5/- UCL83 7/9 
DF91 2/3 EZ40 5/- UF41 8/3 
DF96 5/8 EZ80 3/9 UF89 5/9 
01177 3/6 EZ81 3/3 ÚL41 6/8 
DK32 7/8 MÚ14 3/9 ÚL84 5/9 
DIM 3/9 PCC84 5/3 URIC 5/- 
DK92 8/9 PCC89 7/6 UY21 7/3 
DK96 6/- PCF80 5/9 UY41 3/11 
DL33 6/9 PCF82 6/- UY85 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured against Damage in Transit 6d. extra. 

Any C.O.D. Parcel 4/3 extra. 
Office address. no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16 

BBC2 (625 LINE) TV AERIALS 

EXTERNAL MAST 
MOUNTING ARRAYS 

9 element 45/ -; 11 element 55/ -; 
14 element 82/6 

WALL MOUNTING with CRANKED 
ARM. 9 element 60/ -; 11 element 67/6: 
14 element 75/ -. CHIMNEY ARRAYS 
with LASHINGS, 9 element 72/ -; 11 
element 80/-; 14 element 87/6. LOFT 
ARRAYS, 7 element 32/6; 11 element 82/6 
14 element 70/ -. Co -ax. Plugs. 1/3. Low 
Loss Co -axial Cable, 1/6 yd. 

BCC ITV F.M. AERIALS 
B.B.C. (BAND I). Tele- 
scopic loft 21/-. External 
S/D 30/ -. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array 25/ -. 5 
Element 35/ -. Wall mount- 
ing. 3 Element 35/ , 5 
Element 45/ -. 
COMBINED B.B.C./I.T.V. 
Loft 1 +3, 41/3; 1 +5, 48/9. 
Wall mounting 1 +3, 56/3; 
1 +5. 63/9. Chimney 1 +3, 
63/9; 1 +5. 71/3. 

F.M. (BAND 2). Loft S /D, 12/6. "H" 
30/-. e l . cd td al ö available. Coax cable a 8 

External 
Co-ax. 

oseoes1x ri.Crsovr Bx12 /6. 
boxes. 4/6. oCO D 

P.P. 3/ -, Send 6d. stamps for illustrated 
lists. 

K.V.A. ELECTRONICS (Dept.P.W.) 
3h, Godstone Road, Kenley, Surrey. 

CRO. 2527 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/6. 
complete kit (by post, carriage and 
packing. 2/6 extra). Tuning range 

I 70 -150 Mc /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe- King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1964 

New Edition 36/ -. Postage 2/6. 

Beginners Guide to Electronics, by 
Squires. 15/ -. Postage 1/ -. 
Dual Standard and 625 -line T.V. Receiv- 
ers, by King. 8/6. Postage 6d. 
British Transistor Director, by Bradley. 
8/6. postage 6d. 
World Radio and T.V. Handbook 1964, 
by Johansen, 22/ -. postage 1/ -. 
How to Listen to the World 1964, by 
Johansen, 14/8. postage 1 / -. 
ABC's of Computers, by Lytel, 18/ -, 
postage 1 / -. 
Amateur Radio Call Book, by R.S.G.B.. 
1964 ed., 4/8. postage 6d. 
Radio Amateurs Examination Manual, 
by R.S.G.B., 5/ -. postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London W.C.2 

(adjoining Lisle Street) 
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August, 1964 PRACTICAL WIRELESS 

1 u bes 
Carr. & Inc. 12 . 

MOST MOLLARD 
MAZDA, COSSOR 
E MITRON, EMI - 
SCOPE, BRIMAR 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED NEW TYPES 
o Months 12 Month 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £4.10.0 
15-17in. £3. 5.0 £4. 5.0 
21 in. £3.15.0 £5.15.0 

MW 31/47 
£3.15.0 
MW 36/24 
£4.15.0 
CEE 172 
MW 48/64 
£6.0.0 

' SATISFACTION GUARANTEED 
EKCO L.O.P.T. Unused replacement. 
for Perspex eased 1954'7 loodeb 
, omtilete with E.H.T. rect. 39'- unrepeatable. 
COAX, low lose, 6d. yd., 25 yd,. 
11 /6. 50 yds., 22/ -, 100 yda, 42/6 
Coax Plugs, 1/3. Wall outlet boxes 6 /6. 

SPECIAL C.R.T. OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31.74 Tubes at 
the unrepeatable prier of 29/. MW 
38124 ditto. 19/ -, P.P. 12/6. The 
above are guaranteed for r, months. 

LOUDSPZAIrr'S. :1 11 Top Makes. 
li }In. 7'8 51 n. 
Sin. 7 x 4in. 8/6 

CONNECTING WIRE 
l'.V.C. Bright colours. Five 

Y 
A /- 

25ft. coils only. 

3 VALVE AMPLIFIERS 
Kit of new parta, roonloting ehaeeis 
mains and output transformer, valves 
(P61, 6116G, 6X501 and all componente. 
With full Instructions for making high 
gala amplifier with separate base and 
treble control., negative feed- oat. 
back, etc. Truly unusual value alms 
MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 251-1 -250 V 
60 mA. 6.3 V 3 A (80mA 12/6) 9'6 Ditto semi- ohronded 9 /6. 

13 CHANNEL T.V.s 
Table Model.. Famous Makes, Ahw- 
lately Complete. These sets are un- 
equalled In value due to huge purchase 
direct from source. They are untested 
and not guaranteed to be In working 
order. Cam etc 151 -, 
I21°. £2.19.0 141° £4.19.0 

LEAK AMPLIFIER SNIPS 
Due to a fortunate purchase we are able 
to make the following unrepeatable 
offers. All amelieers have tine matching 
Output Transformer (Tranetormere to 
match these Amplifiers to 150 Speakers 
oen he supplied at 22 /0 each). 
TL /25 WATT (new) 915 
Note-These Leak Amplifiers all have 
the added facility Of volume and tone 
controls so that they can be used without 
a pre -amp. if very high gain is not 
repaired. * BULK BARGAINS * 
12 POTS. Popular value, 51i to 
2 Meg. Unused, mixed, pre- A/6 

t, long an., switch, etc. 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. List 10/- 
Value 2.5. Our price 

100 RESISTORS 6/6 
Excellent. Sizes 1 -3 wall. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mira 
Condensers, 3 plc to 5.000 pF. LIST 
VALUE OVER es. 

26 TAG STRIPS 4/- 
2. 4, 8, 8 way etc. Unused. 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot 1'6 standard I..F. type now only 
White Spot R.F 2/- 
Mallard Matched Output Kits 12/6 0C'311) and 2 -0081. 
R.F. Kits (0044, OCAS (2). 12/6 
3 transistors. 
A1114 8/- 0044 
AF115 7/6 0045 
AF118 716 , 0072 
ÁF117 71- 0081 
4F127 9/6 O0810 
JC28 12/6 0082 
IC30 14 /- 00170 

00171 "/6 

GERMANIUM DIODES 
General Purpose miniature detector. 
A.V.C., etc. 8d. or 8/6 doz. 

Gold Bonded higheet quality. Indi- 

1/ 

5/t 

5/t 
5/l 
./6 
OI- 
:l8 

visually tested. 
9/8 dos. 

SILICON RECTIFIERS 
Guaranteed ne, iormanec. Top Make. 
Tested 2511V working. 
Il01hnA fa 26(1mA 7 6 13 for 9 /81 m' 7 13 for 19/8) 

VALVE HOLDERS. IGd. 6d. er-. with 
S reen 8d. ea., lilA Bd ea., with Screen 
8d, ea. Int. Octal 64., Mazda Octal 4d. 

11.gÁ 6d, llees 15 °ó in covens). 

TURRET TUNERS 
Most makes, a 

11 

hoick It avail- 
able. witwith 10 / -, lese redoes 
tnl- H.A.P. enquiries. 

COSSOR D.B. SCOPE TUBES. Type 
NIP Salit Iteam. Ideal for building vow 
an quality oscilloscope whilst 55'- .t,s,k. last. 

LINE TRANS. 
Itllat 110.1,111, met makes 

at' only 49'- 
0. kV'. enquiries. 7 

RECTIFIERS. 350 v 80- A, 5/.. 
RM2 6/9; RM3, 7/6; RM4. 19/6; 
19/6; 14A0Q 171 -; 14A97. 19/91 
141100 19/6; 1611C11-1-18-1, 7 /9: 
7SRAt- 1- 1 -18 -1 BI -; 111 REM-2-8-1 14/ -; 
14RA1- 2.11.2, 17/ -; 14RA1- :18.3, 20 / -; 
ELECTRIC MOTORS. ACIDC 
volts. Totally enclosed standard 
astunting, powerful V pulley 
snare brushes, tin. x 21n. 

AM /FM RADIOS 
Fantastic offer. 7 valve, plue 
^_ diode, Contemporary Cabinet. 
Top quality and finish. A.F.C. 
A.V.C. Absolutely romp- 11 node. Guaranteed 3 months. ans 

100 HI STABS 9/6 
I°/, to i% tUllo to 1510, 

Poo . it lbs. 2/-. 4 Ibo. 2/8 

noUIRtelt N eLCOluED 
ina°Gty Prices or Quotes for ìter.e 
not listed. particularly rare values. 
TELEPHONE C.O.D. ORDERS 
nIVATC*r °n THE SAMT DAY. 

391 

GUARANTEED 

*VALVES* 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 
1 Valve 6d.. 2-11. 1 / -. 
FREE for 12 or more 

valves. 

3 MONTHS 
GUARANTEE 
In writing with 

every valve. 

FREE TRANSIT UI- 
SURANOE. Satisfaction 
or Money back Guaran- 
tee on Goode If returned 

within 14 days. 

OZ4 
(' -T 

105IA762 
1135 
108 
1115GT 
114 1S 
1LNLD5 

SOT 
IRS 
lU5 
154 
155 
1T4 
2021 

A4 
ßA5 
ßD8 
3Q4 
334 
3V4 
5R40Y 
524 
5Ú4d 
5946 
5Y30 
5Y3GT 
5240 
5Z4 

4G 
5ZSZ40T 
8 /ß0L2 
SAO 
ßA7 
6A80 
OA8GT 12 /6 
6AC7 74- 
BAGS 2/9 
SAG7 6/9 
OAKS 5/- 
6415 3/3 
8AM6 3/- 
8ÁQ5 6/- 
8AT6 5/- 
61106 7/- 

5/9 
057O 8/8 
81386 3/- 
8BA8 b/e 
613E6 5/6 
68066 15/- 
8ßH6 6/8 
13.76 5/0 
BBR7 8/6 
6BR8 9/6 

BW6 7/9 

6C4F 2/3 
605 5/8 
606 3/8 

ß0138G 19/6 
OCH6 6/6 

33 
ODI 9/8 

OF1 419 
6F6 78 
OFBG 4/6 
ßF13 4/I 
8214 9/6 
9715 9/8 
ß11C 0/- 
9F32 4/9 
63113 41- 

619 
1/6 

615G á/- 
8150T 4/3 
8313 3/6 
017 8/6 
8370 4/9 
8170T 7/8 
6R80T 8/- 014 7/4' ¡No. 
6X7 5/9 POPI 9/6 DM70 EZ80 5/9 U19 /6 

- I.. !lg I. 1I.. e1. 11.11. 2/- extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 
SHOPS RETAIL ON Y 

350 -352 Fratton Road, Portsmouth (Tel : 22034) 
72 East Streee, Southampton (Tel: 25851) 

ALL MAIL ORDER. RETAII. SHOP AND HI -FI ROOM 
I I -12 NORTH ROAD, BRIGHTON. Tel: 67999 

4/8 
813 
7/- 
71- 
9/9 
8/- 

4j3 
4/8 
S/1 
5/6 
5/3 
7/8 
4/8 

5/8 
41- 

8/13 
4//9 
7/- 
5l- 

6//é 

5/8 
1/6 
419 
5/8 
9I8 

7%8 
B/8 

3/9 
9/- 
7/9 

BK7G 2/- 
BK7GT 1/9 
6X80 5l- 
.KBGT 11/- 
6E25 8/6 
811 9/8 
SLOG 
ßL18 7 //9 
8119 11 /6 
61.0120 7/9 
6117 7/6 
.3P1 96 
6P25 8/6 
ßP28 9/9 
13080 8/8 
dQ7GT 8/9 
8R70 9/- 
0847 5/9 
dSC7 4/9 

45E7 If- 
8817 5/8 
45E7 5/- 
631.70T 5/9 
6815702 4/9 
ß8Q7 5/9 
8557 3/8 
8U4GT 9/8 
8260 4/9 
6260T 6/1 
8114 4/9 
812561 /- 
8X502 81- 
706 10/9 

7C5 7/9 
706 7/8 
7H7 7/3 
787 15 /- 

24 81- 

1001 11/6 
1002 1418 
1011 4/6 
1ßF9 10/8 
10118 10 /- 
1OLD11 14 /8 
1IP13 
13P14 
101,18 
19Aß 
12A11ß 
12AT6 
12AT7 
12ÁU8 
12AÚ7 
12476 
12AX7 
12BA8 
1213E8 
12BH7 
1208 
12E1 
12118 
127562 8/3 
12770T 0/- 
12K7GT 4/9 
1218 9/9 
1218áT11/6 
12070T 4/£ 
12ßA7 /- 
12807 4/8 
128117 3/6 
12817 5/8 
12ßK7 9/8 
128N7GT 8/9 
129Q7 8/8 
1ßD3 8/8 
1497 19/9 
19AQ5 7/9 
19806 14/- 
20D1 8/9 
2012 0/8 
2011 18 /- 

20P8 12/6 DM71 5 9 EZ81 8/- 
26P4 17/- EA50 1 8 1004/600 7/- 
20Pb 151- EABC80 8 9 GTIC l2/8 
:5AOG 8/- EAC91 4/- GZ32 7/6 
251,811T 7/9 EAF42 8/8 G2g4 11/6 
2515G e/- EB84 1/3 RK90 9/6 PbZ40 /- EB41 5/- HL41DD 816 25Z5 - E891 HNSO9 10/- 

- 25Z86 8/81- EBC33 4/9 
3/3 

BYES 91 
276D 17/6 EBC41 7/9 KT32 G/9 
3061 819 EBC81 /9 KT83C o- men 11/6 EBF80 7/8 KT86 14/- 80F5 7/8 EBF83 9/6 KTg4 6/- 
30FL1 6/8 EBF89 7/9 KT86 17/6 
3011 8/8 REM 10/S KT81 11/. 
30L15 9/9 EC52 419 KT63 4/6 
80P4 9/8 EC91 4/6 KT88 18/6 
30P12 7/3 EC92 818 E976 6/6 
80P19 1518 EC C81 716 1iT88 19/- 30PL1 9/3 ECC32 4l- KTW'61 6/L 30PL13 918 ECC83 919 ETW82 6/6 3505 818 ECCS? BI- gTtygg ;/9 
SeLB(IT 8/- ECC85 '19 KTZO 11/- 35W4 8/- ECL40 9/9 L87 3/- 85Z413110 5/8 ECC81 618 15152 

813 35260T 7/- ECCC2 81- 
311114 7/- 41 8/8 ECM 8/8 

4P el6 ECC84 7/8 N37 1016 
5085 7/9 ECC85 7/6 N78 17/- 
5005 8/8 E0089 1116 18108 17/- 
501813T 7/6 EC:80 8/9 8152 8/7 
53K0 3/8 ECF82 8/8 P41 7/6 
6113T 1718 ECU. 1 10'9 P81 2/9 
(DEPT 11/- ECH35 11/6 PAWN 8/- 
UHT 1318 ECH42 8/8 PC86 11/4 
76 5/6 ECH81 7/- PC97 9/4 
78 5/- ECH83 8/6 PCC84 6/6 
80 5/8 ECL80 8/8 PCC85 719 
83 9/8 ECL82 5/- PCC88 11/9 
186BT 19/8 EOL88 10/6 pCC89 g/8 
18513TA 19/8 80184 12/- P00189 12/- 
807 /8 ECL88 10/3 POEM on 
818 49/- EF22 7/- PC182 7/- 
032 1.1l- EF38 313 PCF84 12/- 
886A 12/8 EF37A 81- PCF86 11/- .54 ../9 EFS9 7/6 PCL82 7/3 
955 2/5 EF-l0 11/- PCL83 9/- 
958 £/- EF41 8/- PCL84 7/3 

e/6 1626 516 E742 6/6 PCL85 10/8 903 0-RCL 
7/- 
/6 67 

9001 3/( 
-/8 EF5 

EF50(AB) 218 
118 

PPEN6 
86 
2 3/8 

10/O 

11Ìa 9003 5/9 EF64 S/3 PEN4o 40//66 

8/8 ATP4 2/8 EF80 PLS3 0/6 
5/8 AZ31 7/8 EF85 el- PL38 9/6 
9/- AZ41 7/- EF38 7/8 PL88 16/- 
01- B38 814 EF89 8/9 PL81 518 
8/9 C1C 8/- EFB1 3/- PL82 8/6 
8/C CBL31 1318 

ÉF128 9/9 
PL83 J/6 

7/- CCH3b 18/8 
EF184 9/S 

P184 
8/8 CL88 9/- 

EKS2 7j8 PL820 8/8 
8/p CY31 

7/8 EL32 3/9 
PM84 8/- 

6/8 D77 8/3 
EL32 13/- 

PX4 12/8 
17/8 DAM 11/8 P%25 0/- 

119 DAC32 e/- t'L34 1118 pygl eh 
DAF91 4I8 EL86 6/- 1Y32 lOh 
DAF98 7/3 EL38 12/8 PY23 10/g MU 8/9 EL41 8/- PY80 e/6 
DF91 31- EL42 9/6 PY81 418 
DF98 718 EL81 819 pY82 5/9 
DF97 7/8 EL84 8/6 pygß 619 
DH83 5/8 EL" 919 pY88 8/9 
DH78 418 1%91 3/9 PY800 7/9 
DIM 9/8 E4,95 18 PY801 7/9 
DX91 5/6 EMS- 8/9 p9,60 9/6 
DK92 /- E3199 /6 
DK08 7/9 EM81 8/0 
DL33 7/8 EMS4 8/9 
1)L85 7/0 EM85 9/8 
DIU 0/- 8431 18/- 
1311,75 6/- E751 7/6 
DL82 9/- EY88 7/8 
13L92 5/- EY88 9/8 
DL99 6/6 EZ40 7/- 
DL98 

6//6 
E741 7/- 

1119 9/6 
RL1C 111- 
41.41 2/8 
061 2/- 
:226 1.-/- 
9U2150 4/6 
T41 818 
TDD4 8/0 

022 
U24 
025 
USG 
031 
033 
1235 
087 
050 
U52 
078 

0107 
0191 
0281 
U282 
U801 
0309 
0829 
03S9 
U408 

019 
12 /6 
18 //6 

7/- 
141- 
12/8 
MI- 
410 

9/6 
4/6 

12/6 
11/8 

9/O 

12 /- 
5/8 
96 

1116 
10/8 

5801 17/8 
PANOSO 7/- 
UAF49 7/9 

0113041 7/0 
17114381 7/9 
UBFSO 7/9 
UBF89 7/6 
UBL21 12/- 
U092 7/9 
00084 9/9 
UCC88 7/8 
UOF80 10/8 
UCH21 9/8 
0CH42 7/8 
UCH81 7/9 
110125 9/- 
00183 12/- 
OP41 8/- 
IIF42 6/8 
UF80 3/- 
UF85 7/8 
UFOS 8/ 
iJL41 81- 
0L44 14/- 
0146 9/9 
OL84 8/- 
UM80 8/9 
UR1C 7/6 
0118 11/6 
UU7 9/8 
008 18/6 
DY1N 11/- 
UY21 0/6 
UY41 6/- 
OYBb 6/- 
VP4B 9/- 

YPli 2%6 
VR105 510 
VR350 b/- 
W78 or 
W81 7/8 
X61M 11/- 
X68 8/6 
X65 11/- 
X88 7/9 
"7.;M 11/- 
X78 21/- 
S79 21/- 
X81M 9/- 
2133 6/- 
7.63 4/9 
Z88 8/8 

100' 
TYPES 

NOT 
LISTED 

TECHNICAL TRADING C 
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592 PRACTICAL WIRELESS August, 1964 

We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

DEAC RECHARGEABLE 
BATTERIES 

18 volt IOOmA H 4 x lin. diameter. 
Brand new sleeved, 301-, 
3.9 volt 450mA; H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

TRANSISTOR TRANSCEIVER 
Two way Trans. receivers. 9- Transistor 
superhet circuit, crystal controlled on both 
transmit and receive. Push -pull output. 
Range up to S miles under best conditions. 
Supplied complete with batteries, Telescopic 
aerials and leather cases. Overall sizes: 
64- x 3x I} inches. Sold in pairs. 
PRICE PER PAIR £25. P.P. 31 -. 

CATALOG U E 
Now 86 pages fully 
detailed and illustrated 
with hundreds of new 
items and bargains. 
PRICE 216. Post Paid. 

MULTI -METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. * PT34 I Kohm /volt E1 19 6 * MI 2 E2 96 * THL33 2 (illus.) E3 15 0 * EPIOK IO* E4 9 6 * ITI -2 20* £5 5 0 * TP5S 20* _...._.._ ES 19 6 * EP3OK 30* __.__.._ E6 19 6 * 500 30* _ E8 19 6 * EP5OK 50* E9 19 6 

* Leather.Cases available, I9 

All transistor 
LEAFLETS portable units 

ON supplied with 
REQUEST full instruc- 

tions. 
150 Kc /s to 350 Mc /s generator. RF, 
Mod., AF. 8 ranges. Leads, batt., 
instructions, E9.10.0. * Resistance /Capacitance Bridge. E8.5.0. * Transistorised Power Supply. £6.10.0. * Audio Generator, £16.15.0. * Inductance Bridge, E18. 

HI -FI SPEAKERS 
CX300 12 inch 25 watt ... 
CRI2AE 12 inch 20 watt 
CR3OAE 12 inch 20 watt 

triple range ... ... 
8A7 8 inch 6 watt ... 
10 watt Horn Tweeter 
20 watt Rect. Horn Tweeter 

12 Gns. 
8 Gns. 

IO Gns. 
7916 
2916 
6916 

MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYER 

Made by well 
known British 
manufacturer. Fea- 
tures ready built 
4- transistor 
printed circuit I 

watt amplifier, 
elliptical speaker 
and volume con- 
trol. Low current. 
Starr constant 
speed 45 r.p.m. 
turntable with 
crystal pick -up. 

Strong moulded two colour cabinet with 
handle. Plays anywhere on long life 9 
volt battery. Requires less than half an 
hour's work to connect up using ready 
built units and easy instructions. 
TOTAL 79'6 P.P. 
COST 51- (Battery 319). 
Or Amplifier with volume control and 
S x 3 inch Speaker, 4- Transistor, 351, 
P.P. 21-. 
9 volt Starr Player with Pick -up 3916. 
P.P. 216. And Two -Tone Case 51 -. P.P. 21 -. 

QUARTZ CRYSTALS 
100 KcÌs 3 Pin i 151- ea. 
500 Kc`s 2 Pin 151- 
455 Kr s (AR88) 1216 
5000 Kcs 2 Pin 101- 
10 Mc s 2 Pin 151- 
27 Mc,s Radio Control 151- 
456 Kcs HRO 
Twin Marker Marker Crystal I Mc /s and 100 Kc /s. 
2216. 
Over 600 Frequencies in Stock for 
all purposes. Catalogue on request.) 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges * BSR UA14 4 -speed Auto ... E5 16 6 * BSR UA15 4 -speed Auto ..... E6 19 6 * Garrard Autoslim Auto. .. _ £6 IO 0 * Unplugable Hd. Versn. Auto. E6 19 6 * Stereo Version Auto. E7 19 6 * SRPIO 4 -speed Single Player ES 5 0 * BSR GU7 4 -speed Single 
Player E5 0 0 * Garrard AT6 with Stereo 
Cartridge Autochanger £10 19 6 * AT6 Mono 10 gns. * Collaro 2 -track Studio Deck EIO 10 0 * 4 -track Deck E13 19 6 

P. & P. 316 any type above. 
3916 
9216 
351- 

* 9 volt Starr, 45 r.p.m * 45 or 33 r.p.m. Starr 9V * 45 r.p.m. Garrard, 6V * 4 -speed B.S.R. 9V 5 gins. * Garrard 9V. 2- speed, 2 -track 
Tape Deck with casette 111 IS 0 

P. & P. 216 any of above. 
SUBSTITUTION BOXES 

Capacitor Box. 0.001 to 0.22 mfd., 2916. 
Resistor Box. 15 ohms to 10 meg., 
3716. 

TO BUILD YOURSELF 
Sinclair TR750 Amplifier 3916 
Sinclair Micro-6 ...... 5916 
Sinclair Micro Injector__. _..........___ 2716 

Leaflet and details on request. 
All parts in stock for 9 volt mains 
power pack, PW Inverter and 
Build and Learn series. Please 
send full list of parts required 

for quotation. 
ALL PARTS IN STOCK FOR 
PW SHORTWAVE TRANSIS- 
TOR CONVERTER. As per Feb. 
Edition 1964. 

CRYSTAL MICROPHONES 
Acos 39 -1 Stick Microphone 3216 
Acos 60 -1 Stick Microphone 2716 
Acos 40 Deck Microphone 151- 
Acos 45 Hand Microphone 2216 
Lapel /Hand Microphone 1216 
IOOC Stick with Stand 3916 
BM3 Stick with Stand 4916 
Lapel /Hand Magnetic 816 

MINIATURE PANEL METERS 
*0 /5011A (D.C.) 3916 *0 /5mA (D.C.) 2716 
*0/5001.1.A (D.C.) 3216 *0/300V (D.C.) 2716 
*0 /111A (D.C.) 2716 "S" Meter 351 - 
All Brand New Boxed. *Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge meter 6916 

1 mA D.C. Edge meter 5916 
3} x I inch Front Panel. 

POCKET SOLDERING IRON. 30 
watts. 220/250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
1416. P.P. 116. 

RECORDING TAPE 
Sin. 600ft. 1216; 5in. 900ft., 151 -; 7in. 
1,200ft., 1816; 7in. 1,800ft., 251 -; 7in. 
2,400ft., 2716. Excellent quality. 

3 inch square 3 ohm Speaker, 1216. 

Stereo Stethoscope Headset 251 - 

Mono Stethoscope Types. Crystal 
1016. Magnetic 1216. 
Fully Retractable Car Aerial -Thief 
Proof, 3916. 
PP3 Battery Eliminator, 1816. 
Tape Demagnetiser, 2916. 
1K ohm Dynamic Microphone, 1216. 
8 +8ohm Stereo Headphones, 6216. 
Transistor Signal injector, 3916. 
Crystal Ovens, 6/12 volt, 2216. 
12 inch 15 ohm Speaker. 351-. 
DFI dynamic Mic. 50 k. with stand, 5216 
New range in stock. See catalogue. 
5 -Piece Hole Cutter for all chassis work 
Fn. to I }in. with pouch, 4916. 
Crystal Contact Micro- 
phone 1216 P.P. 9d. 
2K, } -track Tape Head 151- P.P. 9d. 
Telephone Recording 
Attachment _............__. 1216 P.P. 9d. 
4- Channel Transistor Mixer 
Unit 5916 P.P. 116. 
Tape Jack Radio Tuner ....391- P.P. I1 -. 

MARTIN RECORDAKIT 
BUILD A QUALITY PORTABLE 

TAPE RECORDER 
Complete in every detail. Pre -built 
units -Collaro Studio Decks- Portable 
Cabinets with speakers. 6 valve designs. 
TWO TRACK 

Cost £26.Ú.V 816. 
FOUR TRACK Total 

A Cost £rs36.6.8 6. 
ALL AUDIOKITS IN STOCK 

Leaflets on Request 

4 Transistor 9 volt, 3 ohm, I watt. 
Amplifier Built 4916 

Kit 3916 

New 3- Transistor. Xtal controlled 
Transceivers. Up to # mile. Price 
per pair, E8.19.6. P.P. 216. 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 2} x 2 }in. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 6916. Post Free. 

PP3 9 volt Battery Eliminator 1816 

3 Transistor MW Superhet Tuner 8216 

4 Transistor MW /SW Superhet 
Tuner 17.9:6 
BM3 Stick Xtal Mic with Stand 4916 

100 C Stick Xtal Mic with Stand 3916 

8A7 15 ohm 6 watt Hi -Fi Speaker 7916 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

816. P.P. 9d. 
EMI 21 inch Plastic Cone Tweeter 
35 ohms, 1716. P.P. 9d. 
New 6 pole 2 way Miniature Push 
Switch, 61 -. 

HEADPHONES 
2000 ohms 1216. 4000 ohms 141- 

Henry's Radio Ltd. 
PADdington 10089 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sot. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE 

w.. ...-. . 
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August, 1964 PRACTICAL WIRELESS ñi 

Practical Wireless BLUEPRINT 
SERVICE 

ALL of these blueprints are drawn full -size and although the issues containing descriptions of these 

sets are now out of print, constructional details are available free with each blueprint except 
for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 

PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... f 
The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

... 

.. 
The PW Regency 
The PW International Short Wave Two 

RECEIVERS 
The Tutor ... 

The Citizen * 

Junior Crystal Set 

Dual -wave Crystal Dicde 

Modern One -valver : All -dry Three ... ... 

Modern Two -valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.C.'D.C. Coronet ... 

The PW Pocket Superhet 

51- 

51- 

+ 5,- 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW I00 

PW 101 

31- 

51- 

21- 

216 

216 

316 

316 

41- 

41- 

4,- 

51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... 81- 

The PW Monophonic Electric Organ 81- 

The PW Roadfarer * ... 51- 

The PT Band III TV converter 116 

The Mini -amp * 51- 

The PT Olympic * 716 

The PT Multimeter * .. 51- 

SOME EARLIER DESIGNS 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One -valver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve .. 

Listener's 5 -Watt Amplifier ... 

L 

PW30a 216 

PW38a 216 

PW88 216 

PW93 216 

AW387 216 

AW429 216 

AW436 316 

WM383 316 

WM387 316 

WM39I 316 

WM392 3'6 

QUERY COUPON 
This coupon is available until 7th August, 1964. 
and must accompany all queries in accordance 
with the notice on our "Letters to the Edito 

page. 

PRACTICAL WIRELESS, AUGUST, 1964. 

Published on the Tth of each month by GEORGE NEWNES, l.IMI"!'FD, Tower House. Southampton Street. London, W.C.2, and 
printed in England uy WATMOLGHS LIMITED. Idle. Bradford; and ,. rudon. Sole Agents for Australia and New Zealand: GORDON & 
GOTCH (Alsia). Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, 1,TD. East Africa: STATIONERY & OFFICE SUPPLIE° 

LTD. Subscription rate including postage for one year To any part of the World L1.9Á. 
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' MULTI -INPUT PREAM] 

iv PRACTICAL WIRELESS 

TRANSISTOR HIGH FIDELITY EQUIPMENT 
MAINS OR BATTERY OPERATION. 3 AND 15 OHMS. 

August, 1964 

IO WATTS MONO 
OR 20 WATTS STEREO 

10 WATT POWER AMPLI- 
FIERS. Two versions. -- IdB 
40 c s to 20 kc's. 60dB Feedback 
I00mV input and less than 0.25' 
distortion for 10 watts output. 
3 and 15 ohm versions. Very low 
current. 6- Transistors and Recti- 
fier. 

3 ohm 10 Watt. IS ohm IO Watt. 
BUILT £5.10.0 BUILT £5.19.6 

P.P. 2,6. P.P. 2,6. * MAINS UNIT -will run 2- amplifiers for 3 ohm and 
15 ohm. 69,6, P.P. 2,6. Each type. * Mains Unit for single amplifier, 59,6, P.P. 2, -. t MONO PREAMPLIFIER AND CONTROL UNIT. 

For use with either of above amplifiers or valve amplifiers N- Hum Free - High Sensitivity - 8 Inputs between 1.5mV 
and 300mV. For all pick -ups - Microphones, Tuners - Tape 
Replay. Separate treble and bass with cut and boost - 4 position 

/'Low Pass Filter - Volume etc. Panel size 9 x 2)in. Battery 
operated or from power supply. 

r 
t 

,i"CONVAIR" 

Simplified version of Mono 
Preamp above. 8 inputs as 
above. input selector, Tone 
and Volume Controls. Size 
5 x 2) x tin. Ideal as a Preamp 
for a,,y valve or Transistor 
am plif er. 

0 PRICE BUILT 65/- 
Dark Brown and Gold Panel Plate 6,6 

HIGH PERFORMANCE - LOW DISTORTION 
-- LOW NOISE -- HI FI 

P.P. 
1,6. 

Preamplifier Built. 
£5.10.0 P.P. 2,-. 

COMPLETE CIRCUITS 
WITH FULL DETAILS 

ON REQUEST 

l 

Low Distortion. 
High Performance. t 
Mains or Battery. t 
Low Noise Design. 
Mono or Sterec. 

Dark Brown and Gold t 
Panel Plate. 816.00` 

GUARANTEED HIGH 1 

PERFORMANCE UNITS. t 
Trade Discounts h 

Available. Send Forf 
Details. t 

STEREO TRANSISTOR INTEGRATED 
PRE -AMPLIFIER AND CONTROL 

U NIT 

Low noise printed 
circuit design develo- 
ped from above mono 
equip m er t. 

Ganged controls, 8 I 

inputs per channel for 
all types of input. 
Treble, bass, volume 
selector, on toff mono -stereo, 
etc. 

Designed for use with either 
of above 10 watt amplifiers. 

op PRICE BUILT 

£10.19.6 36 

t 
R 

? 
t 
t 

ly 
I° 

r 
Dark Brown and Gold t 
Panel Plate. 12,6. t 

0t I t 

t 
t 
t Total Cost of ALL Parts t ALL PARTS SOLD SEPARATELY 

£7. 19.6 13';:. t (Batteries 6,- extra). 

0 
FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES 

07- TRANSISTOR 

t 
t 

PUSH -BUTTON 
PORTABLE CAR RADIO 

New printed circuit 6 -Tran- 
sistor design. Over 700mW 
push -pull output. 
Push -button selection of MW 
and LW with full tuning on 
both wavebands. 
A new design with amazing 
performance at a realistic 
price. 
New attractively designed por- 
table cabinet with horizontal 
tuning and all stations marked. 

t 

0 
t 

t 

t Size only 6 x 2) x tin. 
e Ideal for mains or battery, portable or 

domestic record player, grams, etc. 
Or car. 

0 VHF FM TRANSISTOR TUNER 

t 5- Transistor. 
t High Sensitivi- 
e ty. 

4 Diodes. 
Full coverage 87 

t to 105 Mc's. 
t AFC and AVC. 

Up to I volt 
output. 

Printed circuit de- 
t sign of high sensiti- 

vity and quality. 
AOutput for valve or 
t transistor amplifiers. 
()Size 3} x 2} x 4in. 
t Simplified building 
t instructions. All 
t parts sold separately. (Cabinet assembly 201- extra.) 

4 t Detailed Circuit Book on Request. 

TOTAL 
COST £7.19.6 

t 

r 

RECORD/PLAYER RADIOGRAM AMPLIFIER: 

Mains or Battery operation. 
4 watt peak output. 
Full Treble and Bass boost and cut. t 
40 cis to 20 kc /s 3 dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. t 9'12 volt for 3 ohm speakers. t 
(mains unit 49,6 extra). t 

B u i l t 
Ready £5.19.6 P.P. :HENRY'S RADIO LTD. 

PADdington 1008,,9 

Latest 86 -page fully detailed t 
and illustrated catalogue. Com - 
ponents, accessories, Hi-Fi equip- 
ment, etc, 2,6 post paid. 

A 

$ 

SPECIAL OFFERS J 

SCOTCH BOY TAPE. 34in., 300ft. L.P. tom -4 
plete with spare spool. 5,6. P.P. 9d. J 
MARRIOT TAPE HEADS. Type R ¡RP /3, ;-f 
track. Complete with Mullard P. MAG. erase/ 
ring. I5, -. P.P., I, -. The pair. 

4 

303 EDGWARE ROAD, LONDON W.2. 
(Open Monday to Saturday all day 9 a.m. to t 

6 p.m. Half -day Thursday I p.m.). 

PLEASE TURN TO INSIDE PAGE 
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